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CIIPABKA 
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ma3a nsnn\OTC?\ a6eppoMeTpbi, KOTopbie MoryT i/i3MepflTb He TonbKo pedppaKuywo \a 
acTnrMaTH3M, ho m a6eppai4Hi/i bwcujmx nop^AKOB. 

H3BecTHO ycTpowcTBO Toro >Ke Ha3HaMeHMfl, mto m 3a?iBneHHoe M3o6peTeHMe 
(«A6eppoMeTp c cucTeMOM TecTi/ipoBaHWfl ocrrpoTbi 3peHi/ifi») - ocjDTanbMonornMecKMCi npw6op, 
onucaHHbiM b «Objective measurement of wave aberrations of the human eye with use of a 
Hartmann-Shack wave-front sensor" Junzhong Liang, Bernhard Grimm, Stefan Goelz, Josef F. 
Bille (JOSA A, Volume 11, Issue 7, 1949- July, 1994), arm H3MepeHna a6eppai4nfi 
MenoBenecKoro ma3a, coAep>Kau4Mfi TOMeMHbifi mctohhmk cBeTa flriH noACBeTKW ma3a, KOTopbiw 
npoeicrnpyeTCfi Ha ceTHaTKy ma3a m co3flaeT Ha HeCi BMpTyanbHbiM onopHbiii i/ictomhhk, 
H3nyHeHne KOToporo paccenBaeTCfi ceTMaTKofi, npoxoAUT Mepe3 onTWMecKi/ie ci/iCTeMbi ma3a, 
npwo6peTa^ npu otom c£>a30ByK> MOflyn^MMK), cooTBeTCTByhomyK) cyMMapHbiM onTHMecKHM 
a6eppai4HHM ma3a, cucTeMy n3MepeHH5R c|DopMbi BoriHOBoro cfcpoHTa BbinieflLuero M3 rna3a 
M3nyMeHMfl b BMfle flaTHMKa LLJaKa-rapTMaHa, bhxoahoCi caiman c KOToporo nocTynaeT b 
cwcTewy ynpaBneHM^ npn6opoM, cocToamyK) m KOMnbrcrrepa, KOTopbifi o6ecnesnBaeT 
o6pa6oTKy flaHHbix, BoccTaHaBni/iBaa KapTy a6eppau[i/iti, xpaHeHne ashhwx m ynpaBneHue 
npn6opoM no KOMaHAawi onepaTopa. flaHHoe ycTpoCicTBo npHHsrro HaMM sa npoTOTi/in, KaK 
Haw6onee 6ni/i3Koe 3aflBJifleMOMy M3o6peTeHHK) p,nn o6omx Bapi/iaHTOB ero HcnonHeHHH no 

COBOKynHOCTM CyLMeCTBeHHblX npM3HaKOB. 

K npuHMHaM, npennTCTByKDoiUM Aocn/DKeHMK) yKa3aHHoro Hwwe TexHMHecKoro 
pe3yribTaTa, 3aKniOHaK)merocfl b yBennMeHnw A^HaMiiMecKoro Anana30Ha i/i3MepeHna 
a6eppaL4MM (oTHoweHi/ie Me>KAy MUHMManbHOM n MaKCHManbHOM BenuMMHOM n3MepaeMbix 
a6eppai4MM), othochtch ncnonb30BaHMe b npoTOTwne A^TMUKa BonHOBoro <£poHTa Tuna UlaKa 
- TapTMaHa, KOTopbiM He no3BonaeT OA^HaKOBO xopomo n3Mepjrrb a6eppai4i/iu 6oxibUjofi ut 
Manow aMnnnTyAW. Eenn napaiweTpbi A^TMHKa noAo6paHbi tbkwm o6pa30M, mto Anana30H 
M3MepeHMfi pacujupeH, to Manwe a6eppai4W/i n3MepflK>TCH co 3HaMHTenbHOii ouih6koCi. 
riocKOjibKy b KJiMHMHecKOM npaicri/iKe BCTpenaJOTC^ KaK cnynan c ManbiMM a6eppai4HflMW, TaK v\ 
c 6onbLiiMMM, yKa3aHHbiw cjDaKTop HBnfleTCfl cyLAecTBeHHbiM HeAOCTaTKOM a6eppoMeTpoB c 

TaKMMM A3TMHKaMM. 

CyniecTByKDT pa3Jii/iMHbie MeTOAbi yBennneHMfi AWHaMHMecKoro A^anasona i/i3MepeHMM 

AaTHMKOB BOJlHOBOrO CjDpOHTa. 

TaK, HanpuMep, M3BecTHO TexHi/NecKoe peiueHwe (ilaTeHT USA N26, 550,91 7), b 
kotopom npeAJiaraeTC^ ncnonb30BaTb cnem/iaxibHyfo cucTeMy npeKOMneHcaLiw/i f\na onopHoro 
nyMKa, no3BonaK)LAyK) co3AaTb na3epHoe nfrmo Manoro AnaiweTpa Ha ceTMaTKe. ripw 3tom \a 
ero o6pa3 b <£oKyce MHKpo.ni/iH30Boro pacTpa 6yAeT MaribiM. Oah3ko, npi/i ManoM pa3Mepe 
n?iTHa Ha ceTMaTKe B03pacTaeT Bnw^HMe cneicn MOAyJi^MHM (<t>a30B0M m aMnnMTyAHOM) 
pacce^HHoro i43nyMeHMfi, mto cHi/i>KaeT TOMHOCTb n3MepeHnfi. KpoMe Toro, npn Mcnorib30BaHMM 
30HAwpyK)Li4ero nyMKa 3HaMMTeribHoro A^QMeTpa, y>Ke He b bi n on hfi KDTCfi ycnoBM5q 
OAHonpoxoAOBoii cxeMbi n3MepeHHM m HeKOTopbie a6eppaqwn caMOKOMneHCi/ipytOTca npw 
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AboCihom npoxofle M3nyHeHHH. ripi/i Mcnonb3oBaHMM 30HAMpyrau4ero nyMKa Manoro fluaMeTpa 
(0,5- 0,8 mm) pa3Mep nfiTHa Ha ceTMarKe npaKTHMecKn He 3aBi/icnT ot a6eppaLiuii 
nccneAyeMoro rna3a, a cucTeMa npeKOMneHcai_|nn nsnnercn b npMHLinne M3ni/iujHe£i, xota Ana 
cnynaeB 6onbLunx pec^paKMMOHHbix oww6ok (>10 fl) MO>KeT wcnonbsoBaTbc* KOMneHcaTop 
pecjDpaKLinn. BMecTe c TeM, noAo6Haa cucreMa Heo6xoflMMa f\na n3nyHeHM^, Bbixoflauiero v\z 
ma3a, nocKonbKy fluaMeTp nyMKa BbixoA*mero i/i3nyHeHi/i* flocTuraeT 8 mm. 

B tom >Ke M3o6peTeHMM (HaTeHT USA Ns 6 550 917) npeflnaraeTC^ BKnK>Hi/iTb b 
cucTeMy npeKOMneHcaM^M, pa3Meii4aeMyK) Me>Kfly onTwnecKoti npoeKMnoHHOw cwcieMOM h 
ma30M, ycTpowcTBo, BHoc^mee Mi/ixii/iHApwHecKyK) KoppeKMHio b 30HAwpyK>LL|ee M3/iyHeHwe. Hpn 
3tom npeflnonarae-rcfl floSMTbCH Mi/iHUManbHow BennnnHbi nsrrHa Ha ceTHaTKe ma3a. 
Cm/rraeTCfl, mto TaKi/iM o6pa30M noBbiiuaeTCfl TOMHOCTb onpefleneHMfi KoopflUHaT n*TeH, 
nocKonbKy n*THa b cjDOKyce MMKporiMH30Boro pacTpa ^bji^jotcji H3o6pa>KeHi4flMH naTHa Ha 
ceTMaTKe. OflHaKo, TaKofi BbiBOfl cnpaBeflnuB TonbKO b tom cnynae, KorAa KoopAMHaTbi n*TeH 
onpeAen^HDTca no TOHKe c MaKCMManbHbiM 3HaneHneM HHTeHcuBHocTH. B HacTO*mee BpeMfl 
npaKTMHecKM bo Bcex nciAo6Hbix npn6opax ncnonb3yeTCfi hhom anropMTM (cm. npoTOTi/in Liang 
et all), KorAa KoopAMHaTbi nsrreH onpeAen*K>Tca c noMombK) noAcneTa nx MeHTpoB Mace (no 

MHTeHCHBHOCTH). TaKOM MeTOA n03BOn5ieT BbMMCnflTb nOJ10>KeHMe nJTTHa C TOHHOCTbK), 

npeBbnuaiomefi paccT05RHMe Me>Ky CBeTOHyBCTBUTejibHbiMH aneMeHTaMM MaTpuMHbix 
cjDOTOAeTeKTopoB (HanpuMep n3C KaMep). Bone Toro, 3Ta TOHHocTb yBenuMMBaeTca npi/i 
yBennneHUM nnoii^aAH nanna Ha cjDOTOAeTeKTope. TaKUM o6pa30M, npn wcnojib30BaHnn 
noAo6Hbix anropnTMOB, HeT Heo6xoAHMOCTM yMeHbiuaTb pa3Mep n^THa Ha ceTHaTKe, 6o;iee 
Toro Hpe3MepHoe ero yMeHbweHi/ie npuBOA^T k noTepe tohhoctm H3MepeHMM. 

B tom >Ke M3o6peTeHMM &na BHeceHM^ acTi/irMaTHMecKOM KoppeKMnn npeAJiaraeTca 
wcnoJibsoBaTb LinnnHApuMecKuCi TenecKon. HeAOCTaTKOM npAo6Hbix ci/icTeM aBnaeTCfi i/ix 
c}DyHKi4MOHaribHa5i orpaHi/meHHOCTb b cbasi/i c npoM3BOACTBOM He acTurMaTunecKoro, a 
UnnnHApuHecKoro BoriHOBoro <£poHTa w cno>KHoe MexaHnsecKoe ynpaBneHne TaKMMM 
ycTpoMCTBaMM. Topa3AO yAo6Hee ncnorib30BaTb WMeHHo acTurMaTunecKUM KoppeKTop, a He 
MMJiMHApuMecKMM. M3 ac™rMaTi/i3Ma qnnnHAP mo>kho nonyMMTb, Ao6aBJi5q5q AecjDOKyc - 
KOMneHcupya Kpi/iBi/i3Hy oahoto M3 ceneHMM ceAna. M3BecTHo, hto j^edpoKyc i/i acTMrMaTM3M 
opToroHaribHbie cfcyHKMW/T (a AecfroKyc w mmjimhap - HeT), noaTOMy pa3no>KeHi/ie no TaKHM 

(t)yHKLiMHM CjDOpMbl BOJIHOBOrO C^pOHTa ^BJIfieTCn OAH03HaHHblM. CoOTBeTCTBeHHO, ec/iM 

McnoriHMTeribHoe ycTpowcTBo - acTurMaTuwecKUM KoppeKTop peariM3yeT 3tm cjDyHKqwM, to h 
opraHM3auiM^ aBTOMaTunecKoro ynpaBneHUfi TaKUM ycTpowcTBOM HaMHOro npoiqe. 

M3BecTHO ycTpoMCTBO KOMneHcaLjun acTMrMaTM3Ma (JI.C. YpMaxep, JIM. ACteeHLirraT 
«OctDTaribMonorMHecKMe npn6opbi», 1988, CTp. 288), cocTo^mee m KOM6nHaqnM AByx 
BpaLuajomnxcfi BOKpyr onTMHecKofi ocm cucTeMbi m pacnono>KeHHbix nocneAOBaTeribHo 
qnjiMHAPMHecKMX hjim TopuMecKnx J1MH3 pa3Hbix 3H3K0B c MexaHMHecKUM npuBOAOM pyHHoro 
ynpaBJieHM5i. HeAOCTaTKOM AaHHoro KOMneHcaTopa ac™rMaTM3Ma (Aanee 
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acTurMOKoppeKTop) nennejcn HeB03Mo>KHocTb aBTOMa™3ai4Hi/i npoLiecca ynpaBneHua hm 
n3-3a cjio>khoctm KOHCTpyKMMH ero MexaHi/mecKoro npi/moAa BcneflCTBue 3aBHcnMoro 
BpameHHfl yKa3aHHbix jimh3 (ymbi noBopoTa nnH3 paBHbi, a ocb acTurMOKoppeicropa 
BbicTaBrifleTCfl nyTeM noBopoTa Bcero ycTpoficTBa b uenoM BOKpyr orrn/mecKofi ocm cucTeMbi). 

BcneflCTBue oTcyTCTBWfl b npoTOTi/me npoeKTopa TecTOBbix KapTMH, AaHHoe ycrrpoCicTBO 
He npncnoco6neHo f\r\n MccneflOBaH^ octpotw 3peHi/ifl, cy6-beKTHBHofi ol4©hkm KanecTBa 
bhochmom KoppeKi_ii/ii/i m ynpaBJieHi/m bhocmmom KoppeKL4Mew. 

HeAOCTaTKOM u3BecTHoro ycrrpoi/icTBa nBnnerca TaioKe oTcyTCTBue b Hew cucTeMbi - 
caMOTecTHpOBaHi/ifl m aBTOKani/i6poBKM MexaHnnecKMX \a onrmecmx aneMeHTOB, 
no3Bon^K)LAei?i noAAep>KHBaTb ci/icrreMbi npn6opa b pa6oTOcnoco6HOM coctoahi/iw. 

MexaHMHecKne noABU>KHbie aneMeHTbi cucTeMbi a6eppoMeTpoB MoryT b pe3ynbTaTe 
3KcnnyaTai4MM BbixoAHTb H3 pa6onnx nonoKeHUM, 6onee Toro, aAanTHBHbie aneMeHTbi 
(3epKana) b o6meM cnynae ABnfiKrrcfl HenwHewHbiMM, HanpuMep, b nbe3oynpaBJiaeMbix 
3epKanax Heni/iHeiiHOCTb m rncTepe3HC aoxoaht ao 25% ot A^ana30Ha ynpaBneHi/m, noaTOMy 
Mcnorib30BaHMe cumanoB ynpaBJieHH* ana onenm npodpwnn KoppeKUMM user HeTOMHbiii 
pe3ynbTaT. B M3BecTHbix KOHCTpyKuinax a6eppoMeTpoB A-nfi Kaxin6poBKH npwMeHfl.roT 
onTunecKMe TecTOBbie aneMeHTbi: nw6o BHeniHue omwecKHe cucTeMbi, npeACTaBnaioLUtie 
co6om onTMHecKMM aHanor rna3a c tohho H3MepeHHb!MM napawieTpaMW, jim6o TaKMe we 
CMCTeMbi, ho BCTpoeHHbie b onTHMecKHfi TpaKT npw6opa npi/i noMomw cBeTOAe^inTenbHbix 
nnacTMH (IlaTeHT USA 6,637,884). BHeuiHwe cucTeMbi KannSpoBKM Tpe6yK)T tohhom 
ycTaHOBKM oTHocMTenbHO npn6opa 1/1 onpeAeneHHOM KBanwc|DHKaLJiMM onepaTopa npi/i 
npoBeAeH^M gtom npoueAypw. KpoMe Toro, Kant/i6poBKy Henb3* aBTOMaTM3i/ipoBaTb (nocKonbKy 
Tpe6yeTC^ yMacTue onepaTopa). BHyTpeHHue ycrrpoficTBa Kann6poBKn, coAepwami/ie TecTOBbie 
omnHecKne sneivieHTbi, cno>KHbi b H3roTOBneHnn v\ Tpe6yK)T npuMeHeHHfl AononHMTeribHbix 
AennTenbHbix nnacTHH i/inn nepeKnrcmaeMbix onTMHecKnx aneMeHTOB. 

OTcyTCTBwe b i/i3BecTHOM ycTpowcTBe ci/icrreMb! HacTpoftKn (HaBeAeHwa) npn6opa, T.e. 
coBMemeHH* BXOAHoro 3paHKa npn6opa co 3panKOM ma3a, npi/iBOAUT k cHH>KeHMK> tohhoctm 
M3MepeHMM TeM Sojibiueii, Mew 6onee bhcok nop^AOK H3MepaeMbix a6eppaqnM m mx Be/ii/ini/ina. 

CymecTByiOT pasnnMHbie ycTpowcTBa A-n* ycTaHOBKH wenaewioro paccTOflHi/t* ot 
ocjDTaribMOJiornMecKoro npu6opa ao rna3a. 

M3BecTH0 ycTpowcTBO (naTeHT US N° 4,881,807), b kotopom aha onpeAeneHM5R 
paccTOAHvm ot npn6opa ao ma3a ncnorib3yK)TCH KOMnbK)TepHbie MeTOAbi o6pa6oTKM 
nono>KeHM5R n3o6pa>KeHMii nypKUHbe, wcnonb30BaHwe KOTopbix 3HaHHTenbHO ycnowHaeT 
KOHCTpyKMHK) npn6opa n npoueAypy ero HaBeAeHwa: npo6neivia saKDKDHaeTca b chokhoctk 
nonaAaHUH onepaTopoM b o6nacTb pa6oTbi aneiapoHHOM cucTeMbi m onpeAeneHMH 
HanpaBneHHfl paccoBMemeHMH. 

Han6onee 6nw3KHM ycrpowcTBOM Toro >Ke Ha3HaMeHH^ k 3a5RBn?ieMOMy ycTpoPicTBy 
HacTpofiKu (HaBeAeHMf?) a6eppoMeTpa \a peariM30BaHH0My b HeM cnoco6y HaBeAenna npw6opa 
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no coBOKynHOCTH cyuiecTBeHHbix npn3HaKOB flBrmeTc* npi/iHsrroe 3a npoTOTwn 
octDTanbMonornHecKoe ycTpoi/icTBO &nn muepenm v\ onepupoBaHM^ masa 
(naTeHT US Ne 5,562,656). M3BecTHoe ycrrpoiiCTBo BKriHDHaeT ci/iCTeMy npoei4npoBaHHfl 
M3o6pa>KeHM^ MapoK Ha rna3 naLineHTa c MCTOMHMKaMU ero noflCBeTKH, cucTeMy BH3yanbHoro 
Ha6jiK5fleHM?j 3a B3aMMHbiM pacnonoKeHi^eM n3o6pa>KeHnCi st\ax MapoK, cucTeiviy &r\n 
TpexMepHoro nepeMemeHi/ifl BbiweynoMflHyToro npn6opa oTHoci/rrenbHo rna3a nam/iei-rra. 
CncTeivia npoeMnpoBaHMfi BKntonaeT ABa npoeicropa, pacnono>KeHHbix noA ymow k onTMMecKow 
ocm npuSopa, KOTopbie co3AaK)T i43o6pa>KeHi/ie oahom mhm HecKoribKHX \i\eneiA Ha poroBMue 
rna3a, uadiDORan sa B3anMHbiM nonoKeHfieM KOTopbix Mepe3 MUKpocKon, cyfl^T o paccToaHHi/i 
OT } npn6opa ao ma3a. 

CnOC06 HaCTpOMKM, peariM30BaHHblM B l/13BeCTHOM H306peTeHHH flflH M3MepeHHR w 

onepupoBaHMfi, 3aKriK)HaeTc$q b noflCBeTKe rna3a, npoeunpoBaHUM nsoepaweHna menew Ha 
rna3 naui/iem-a, Bi/i3yanbHoro HaQrwoRenwa 3a B3awMHbiM pacnono>KeHMeM npoeu^pyeMbix 
M3o6pa>KeHMii menew v\ TpexMepHoro nepeMemeHwa npn6opa. 

HeflocTaTKaMM flaHHoro ycTpoPicTBa n cnocoSa HacTpowKM flBnaeTCH HK3Ka* TOHHocTb 
M3MepeHHM, hto o6ycnoBneHo cfcopMnpoBaH^eM KapTWHbi U3o6pa>KeHHfl MapoK Ha poroBHue 
ma3a, orpaHHMeHi/ie o6nacTn npwvieHeHWfl ycTpoficTBa npw i/icnanb30BaHHM mctohhmkob CBeTa 
He6onbinoii moluhoctm mnbKO HeKOMcjDopTHow flnjR nauneHTa bhammom o6nacTbK) cneKTpa, 
nocKonbKy KapTMHa i/i3o6pa>KeHHfl meneii cf) o p m i/i py eTCH Ha poroBi/me, 9\Br\n\ou\ev\cn 
npo3paHHOM cpefloti n Ha6nKDfleHne bo3MO>kho TOiibKo 3a cneT ee pacceflHua: pacceaHHoe 
M3o6pa>KeHi/ie meneii He 6yfleT bi/iaho Ha poroBnue b MHc^paKpacHOM o6nac™ cneicrpa W3-3a 
Manoro KOHTpacTa. KpoMe Toro, KOHCTpyKLiwa ncnojib3yeMbix b npoTOTi/ine MapoK He no3BonfieT 
AOCTaTOHHo 0AH03HaHH0 onpeAenirrb onepaTopoM HanpaBneHne paccoBMeineHi/m. 

3aflBrmeTCfl rpynna n3o6peTeHi/iCV «A6eppoMeTp c cucTeMoCi TecTi/ipoBaHi/m octpotw 
3peHi/ia (BapnaHTbi), ycTpowcTBo m cnoco6 ero HacTpo£iKn», o6pa3yjou4MX eflUHbiw 
M3o6peTaTeribCKnvi 3aMbicen: 

- BapnaHTbi HMeKDT oaho m to >Ke Ha3HaMeHne (aBTOMaTunecKoe H3MepeHne a6eppai4MM 
HenoBeMecKoro ma3a, onpeAeneHi/ie cy6"beKTi/iBHOM ocTpoTbi 3peHi/m c OAHOBpeMeHHbiM 
noA6opoM HaniiyHLiJew ccfcepouwnwHApwHecKoCi KoppeKLjw/i npn pa3nnMHbix coctohhhfix 
aKKOMOAai4MH rna3a, nccneAOBaHne bjih^hm^ a6eppai4MM bhclumx nopHAKOB Ha cy6*beKTi/iBHyK) 
OCTpoTy 3peHM^i n npomo3npoBaHH5i pe3ynbTaTOB KoppeKi4nn) w npw CBoeM ocymecTBneHMH 
AaK)T oA^HaKOBbiM b cnoBecHOM BbipaweHHM TexHunecKUM pe3ynbTaT - yBennHeHwe tohhoctm 
n3MepeHMw; 

- ycTpoMCTBo HacTpoMKi/i npeAHasHaneHO a^^ ncnonb30BaHna b a6eppoMeTpe, 

- cnoco6 HacTpofiKH aSepporvieTpa ocymecTBrieH b ycTpouicTBe ero HacTpoCiKM. 

3aAaMa Ha pemeHne kotopom HanpaBJieHa 3afiBJieHHa5i rpynna M3o6peTeHHM 
3aKJiK)HaeTCfi b co3AaHHM 6onee tomhoto ocjDTaribMonornHecKoro npn6opa c iuhpokmmh 
4)yHKMMOHaiibHbiMM bosmokhoct^mm, nosBonfiKDiAero aBTOMaTHHecKi/i nsMepflTb a6eppaunM 



MenoBenecKoro rna3a, nccneflOBaTb nx Bnn^Hne Ha cyS-beicMBHyK) ocTpoTy 3peHi/tfl \a 
npomo3npoBaTb pe3yjribTaTbi KoppeKMUM. 

06LqnCi TexHUMecKMti pe3ynbTaT, KOTopbM Mo>KeT 6biTb nonyneH npn ocyinecTBJieHi/in 
rpynnw H3o6peTeHw£i, o6pa3yK>mi/ix efli/iHbiw M3o6peTaTeribCKM£i 3aMbicen, 3aioiK)HaeTCH b 
yBenuMeHMH tohhocth H3MepeHHM ocjDTaribMonornMecKoro npw6opa. 

Ochobhom TexHunecKUM pe3ynbTaT, KOTOpbM MO>KeT 6biTb nonyHeH npn OCyLMeCTBJieHMM 
H3o6peTeHMfi «A6eppoMeTp c cucTeMOM TecTupoBaHi/m ocTpoTbi 3peHWfl» b o6omx BapnaHTax 
ncnonHeHi/m, 3aKnK)MaeTCfi b yBennneHMH flMHaMMMecKoro A^ana30Ha n3MepeHMM (yBeni/meHi/ie 
oTHocMTenbHow tohhocth i/i3MepeHMM), a TaioKe bo3MO>khocth ncaneAOBaHHfl w onpefleneHW^ 
KnuHMMecKow ocTpoTbi 3peHi/ta c oflHOBpeivieHHbiM nofl6opoM HannyHLueii 
ccjDepoLinnMHflpuMecKOM KoppeKLinw v\ KoppeKLUM no BbiciuuM nop^AKaM a6eppai4MM v 

flononHHTenbHbie TexHUMecKne pe3ynbTaTbi, KOTopbie MoryT 6biTb nonyneHbi b MacTHbix 
cnyMaax i/i3roTOB.neHi/m m ncnonb30BaHW5R M3o6peTeHWH «A6eppoMeTp c ci/icTeMowi 

TeCTl/ipOBaHWfl OCTpOTbl 3peHHfl» (BapMaHTbl), 3aKTlKDMaKDTC«: 

- bo3mo>khoc™ ynpaBneHi/ia bhocmmom KoppeKMHeii; 

- aBTOMaTM3ai4HM npoLieccoB Komporm v\ n oa A® p>Ka huh pa6oTOcnoco6HOCTH npw6opa 
(ycTpaHeHMM HenoBenecKoro <£aKTopa npn HacTpoftKe npn6opa), 

- ynpoLueHMM ko h CTpy kljm m npn6opa, 

- paciiiwpeHMM c[3yHKi4HOHanbHbix B03MO>KHocTefi npn6opa, 

- yjiyMui em/in ycnoBufi npi/i SKcnnyaTaMMM npw6opa, 

- Mcnonb30BaHHM nonyneHHbix pe3ynbTaTOB w3MepeHMM pj\n KoppeKLjHH 3peHwfl, 

PeanM3ai4Hfi npeAno>KeHHoCi KOHCTpyKUiwn cMCTeMbt KOMneHcaunn, 3a cneT kotopow b 
M3BecTHOM H3o6peTeHi/in ocymecTBrifleTCfl KOMneHcaMMOHHbiCi MeTOA H3MepeHi/m, b 0TnviHne 
ot cyLAecTByraunnx KOMneHcaTopoB, no3BormeT: 

- pacujupnTb cfDyHKi4uioHaribHbie bo3mo>khocth KOMneHcaTopa acmirMaTi/i3Ma h opraHH30BaTb 
aBTOMaTMMecKoe ynpaBneHMe i/im; 

- ynpocTMTb KOHCTpyKLjuK) ocjDTaribMonorMHecKoro npn6opa v\ CAenaTb 6onee yAo6HbiM 
npoqecc ero HaBeAeHMH 3a cMeT npeAnoweHHofi KOHCTpyKi^i/in h MecTa pacnonoweHi/m 
KOMneHcaTopa pecjDpaKLinn. 

flonoriHMTeribHbie TexHMMecKne pesyribTaTbi npi/i ocymecTBJieHMH 3a*BneHHoro 
ycTpowcTBa HacTpoCiKM octDTanbMonornHecKoro npn6opa 3aKnK)HaK>TCfl b pacLUnpeHMM 
3KcnnyaTauvioHHbix B03MO>KHOCTefi ycTpouicTBa, co3AaHi/in 6onee KOMcf>opTHbix Rnn nam/ieHTa 
ycnoBMM, noBbiiueHUM yAo6cTBa o6cny>KHBaHi/ifl AaHHoro ycTpofiCTBa. 

YKa3aHHbiM TexHimecKUM pe3ynbTaT, 3aKDK)MaK)Li4ii£ic^ b yBenwMeHMM A^naMMHecKoro 
AMana30Ha M3MepeHMfl a6eppaMntf A^THMKa BonHOBoro cfrpoHTa, npi/i ocymecTBneHi/ii/i 
3afiBneHHoro n3o6peTeHi/m AOCTi/iraeTca 3a cneT Toro, hto: 

I BapnaHT wcnoriHeHM^ - n3BecTHoe ycTpowcTBO, coA6p>»<aiJ4ee TOMeHHbifi hctomhmk 
CBeTa, KOTopbiM npoeKTupyeTcsq Ha ceTnaTKy rna3a m co3Aaet Ha Hew BwpTyanbHbifi mctohhmk, 
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M3nyMeHne KOToporo paccenBaeTC* ceTHaTKoti, npoxoflMT nepe3 onTHHecKuie cucTeMbi ma3a, 
npt/io6peTa* npn otom dps30By\o MOflynaqwio, cooTBeTCTByiouiyK) cyMMapHbiM onTunecKUM 
a6eppauu*M nna3a, cucrreMy M3MepeHH* cfcopMbi Bo/iHOBoro cfrpoHTa Bbnueflujero m ma3a 
M3JiyMeHH^ b BMfle flaTMUKa BoriHOBoro cjDpoHTa, BbixoflHOM cuman c KOToporo nociynaeT b 
CHCTeMy ynpaBneHUfi npuSopoM, flononHHTenbHO coAep>Ki/rr pacnoxio>KeHHyK) Me>Kfly 
MenoBeMecKMM ma30M m cucTeMotf H3MepeHwa cucTeMy KOMneHcaqnn a6eppauinM, nepe3 
KOTopyK) npoxoflMT Bbiujeflojee v\z vnaza H3nyneHne cnpoei4npoBaHHoro Ha ceTHaTKy ma3a 
BwpTyanbHoro ncTOHHKKa, cocToauuyKD V13 KOMneHcaTopa pec^paKqun, npeflHa3HaneHHoro flna 
ynpaBneHMH cjDOKycupoBKOM pacce*HHoro ceTMaTKow H3xiyHeHHfl, n pacnonoweHHoro b 
nnocKocTM H3o6pa>KeHHfl 3paHKa rna3a KOMneHcaTopa acTnrMaTM3Ma; 

II BapnaHT .McnoriHeHu^ - H3BecTHoe ycTpowcTBo, coAepwaLLtee ToneHHbiii mctomhmk 
cBeia, KOTopbiCi npoeKTupyeTCH Ha ceTHaTKy ma3a m co3AaeT Ha Hew BnpTyaribHbiM hctohhwk, 
i/i3nyHeHi/ie KOToporo paccei/iBaeTc* ceTHaTKow, npoxoAirr Hepe3 onTunecKne cucTeMbi ma3a, 
npno6peTa« npw stom dpazosy\o MOflyn^ 141/1 k), cooTBeTCTByioLLjyK) cyMMapHbiM onTHnecKWM 
a6eppai4H*M masa, , CHCTeMy H3MepeHHH cfropMbi BoriHOBoro cfrpoHTa BbiiiieflLuero m vnaza 
M3nyHeHM« b BUfle AaTHi/wa BonHOBoro cfrpoHTa, BbixoflHOM cumaji c KOToporo ndCTynaeT b 
CHCTeMy ynpaBneHt/ia npn6opoM, flononHMTenbHO coflep>KHT pacnono>KeHHyK} Me>Kfly 
MenoBenecKHM ma30M, m cucTeMoii H3MepeHna cHCTeMy KOMneHcai4i/iw aSeppauwCi, nepe3 
KOTopyK) npoxoAUT BbiiueAinee u\z rna3a i/i3JiyHeHne cnpoeuinpoBaHHoro Ha ceTHaTKy ma3a 
BwpTyajibHoro MCTOHHUKa, cocTOfiinyio \az KOMneHcaTopa pec^paKMMM, npeAHa3HaneHHoro ah* 
ynpaBfieHH* cjDOKycupoBKoti pacce^HHoro ceTHaTKOw H3nyHeHi/ifl, pacnonoweHHoro b nnocKoc™ 
M3o6pa>KeH^ 3paHKa ma3a KOMneHcaTopa acTnrMaTH3Ma n KOMneHcaTopa a6eppaunPi 
BblClilMX nopj^AKOB. 

B 3aHBneHHOM H3o6peTeHMM Hap^Ay co CTaHAapTHbiM MeTOAOM n3MepeHi/m a6eppai4nti 
AaTHMKOM BonHOBoro cfrpoHTa t una LUaKa-rapTMaHa, KOTopbiii He no3BormeT OAHHaKOBo 
xopoiuo i/i3Mep5iTb a6eppaqun 6onbLUoii m Manoui aMnni/n-yAbi, peanw30BaH KOMneHcai4HOHHbi£i 
MeTOA MSMepeHM^ a6eppai4HM ma3a, 3aKniOHaK)U4i/i£i b tom, hto AOCwaiOLLiee AaTHMKa 
BonHOBoro cfrpoHTa H3nyHeHi/ie ot BwpTyaribHoro HCTOHHHKa, KOTopoe, npoxoAfl nepe3 
onTi/iHecKMe cpeAbi m 3xieMeHTbi ma3a npwo6pe.no cfca30Byio MOAyxi^UMK), cooTBeTCTByFomyio 
cyMMapHbiM onTMHecKMM a6eppaL4HHM rna3a, MMeeT MeHbwi/ie a6eppai4Mt/i Ha Beni/iHMHy Tex, 
KOTopbie CKOMneHciipoBaHbi (BHeceHbi KOMneHcaTopaMi/i b H3nyHeHne, pacnpocTpaH^KDmeec^ 
H3 ma3a, c o6paTHbiM 3HaKOM). TaKi/iM o6pa30M, BenwHMHa cyMMapHbix a6eppaMMH, 
M3MepeHHbix npn6opoM, cKJiaAbiBaeTCfi b KOMnbHDTepe 1/13 Tex, KOTopbie M3MepeHbi aqthukom 

BOJIHOBOrO CjDpOHTa M TeX, KOTopbie BHeceHbi KOMHeHCaTOpaMM. llpH 3T0M, BeilUHHHa 

a6eppai4nfi BHeceHHbix KOMneHcaTopaMM BbtHMcn^eTCfi no MHcfcopMauui/i, nepeAaHHOM b 
KOMnbK)Tep ot aQthukob MX nono>KeHH?i. 

Y3eji KOMneHcaLiMn pecfrpaKUHH no3Bon^eT KOMneHcwpoBaTb aMeTponi/iKD ot -15 f\o +10 
AnonTpMw. KoMneHcaTop acwMa™3Ma pa6oTaeT b Anana30He ot -6 ao +6 AHonTpHM. 



7 



KoMneHca-rop aSeppaunw Bbicuinx nop*AKOB - flecpopwinpyeMoe 3ep K ano, nosBormeT 
KOMneHcupoBaTb TaKMe aSeppaunn, kbk ccpepuMecKaa aeeppaqnyi, Kowia m T.n. 

Mcnonb3yfl flaHHbie c flaTHMKOB nonoweHi/w KowineHcaTopoB (a b cnynae Hannsnyi 
KowineHcaTopoB aeeppaqnw bwclumx nopjqflKOB - flaHHbie ot ero ycTpoficTBa ynpaBJieHna) 

MOWHO C BblCOKOti TOHHOCTbK) (< 0.05 AMOHTp ) OnpefleJIMTb a6eppaLHW BTOporO M BblCUJMX 

nopaflKOB, BHeceHHbie cucTeMow KOMneHcaqnn. npn HaxinHnn KowineHcaTopoB flaTMMK 
BojiHOBoro cppoHTa MoweT MMeTb HeSonbujoti flMHan/ii/mecKUM flnana30H (Hanpwviep ot +2 flo - 
2fl) jiMHeMHbix M3MepeHMii m BbicoKyra MyBCTBMTenbHocTb, npn stom o6u4wCi flUHaMMMecKufi 
AnanasoH M3MepeHnfi 6y,qeT cKnaflbiBaTbca 1/13 Awana30Ha KOMneHcam/iw m fluanasoHa 
M3MepeHnfi flaTMMKa. 

PacujupeHne AHHaMwnecKoro Anana30Ha M3MepeHnfi AaTHi/iKa BonHOBoro cppoHTa - 
3to yBennMeHne oTHocnTenbHOM tohhoctm M3MepeHMfi. Ha npaicn/iKe: b o6biHHOM npn6ope 

B03MO>KHO MSMepMTb 2fl C TOHHOCTbK) 0.05fl - 2.5%, n P M OCyilieCTBJieHMM 33JlBJieHHOrO 

M3o6peTeHMJi - 1 5fl c tom we TOHHOCTbK), hto flaeT 0.3%, 

B npeflno>KeHHoCi KOHCTpyKqun a6eppoivieTpa nna KOiuineHcaMMM a6eppai4i/ifi BToporo 
nop*flKa (flecpoKyc w acTnrMaTM3M) npwMeHeHa MOflncpMm/ipoBaHHa* cwcTeMa BaAana 
(KoiwneHcaTop pecppaKMMw) w pacnonoKeHHaa b nnocKoc™ M3o6pa>KeHMa BXOAHoro 3paHKa 

CMCTeMa M3 AByX MMJlHHAPKIHeCKMX MJ1M TOpMHeCKMX MriM MUnWHAPMHeCKOM H TOpHMeCKOfi J1HH3 

(KowineHcaTop ac™rMaTM3Ma), a TaioKe cucTeiuia TOHHoro M3MepeHn?i nepewiemeHtiM (abthmk 
nonoweHM*) noABH>KHbix sneivieHTOB (cMemeHH* npn3M v\ 3epKan b cwcTeMe BaAarm m yrnoB 
noBopoTa nwH3). 

KowineHcaTop pecppaKLimi, K3K npaBnno, coctout m iioabidkhom npw3Mbi, 
pacnono>KeHHOM Mex<Ay AsyM* nnH3aMM. TaKaa KOHCTpyKMna no3BonaeT wieHATb paccToaHwe 
wie>KAy nnH3aMM, He MeH** nonoweHwe caivinx jimh3. Arm aoeppoMeTpwHecKwx M3MepeHMw sto 
cbomctbo aBnHeTca Becbiwa MeHHbiwi, nocKonbKy b TaKotf cucTewie He npoi/icxoAW CMemeHna 
bxoahhx m BbixoAHbix 3paHKOB. TaK KaK BCTpeMaioTcn cnynaM 6onbiiii/ix peqbpaKMMOHHbix 
OLUM60K (ao 20 fl), to 3Ta cucTeiwa pa3MeiAeHa HenocpeACTBeHHo Ha BXOAe npn6opa, ripn 
TaKon/i pa3Meii4eHMM nocneAyraiAne orrmHecKi/ie sneMeHTbi pa6oTaroT c nyHKawiw, 6jh/i3kmmm k 
napaKcuaribHbiM, hto ynpoi^aeT KOHCTpyKLinio npn6opa. 

C Apyrofi CTopoHbi, ana npoBeAeHna M3MepeHMi?i m HaBeAeHMn npw6opa Ha ma3 
nauneHTa HeoSxoAMMO nonyMMTb n3o6pa>KeHMe 3pa4Ka rna3a ot Kaiwepw, BbicTaBneHHofi no 
onTMHecKOM ocw npn6opa. 3to npuBOAMT k Heo6xoAwwocTn BBeAeHwa pa3nnMHbix 
CBeTOAenMTenbHbix anewieHTOB wie>KAy ma30M naqweHTa m nepBofi nnH30M CMCTeMbi 
KoiwneHcauuM pecppaKqun, mto yivieHbiuaeT nepeAHMM pa6oHMM 0Tpe30K npn6opa (paccTonHne 
ot nepBoro onTunecKoro unw MexaHMMecKoro sneivieHTa npn6opa ao ma3a). 

B cucTewie KOMneHcaqwn 3aaBjieHHoro M3o6peTeHna npeAnaraeTc* TaKan KOHCTpyKLimi 
KOMneHcaTopa pecppaKqun, b kotopom npMMeHfieTCfi TonbKO oaho AWxponsHoe 3epKano, 
KOTopoe OAHOBpeiweHHo nBmejca CBeTOAennTenewi pj\n ycTpoficTBa HacTpoPiKW npn6opa. B 
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3T0M cnyMae nepeAHfiii pa6oni/i£i 0Tpe30K npw6opa yBeni/Hi/iBaeTCFi no cpaBHeHMK) co cxeMofi, 
Korfla ctoi/it oTflenbHaa nenwrerihHan nnacTHHa, hto co3flaeT flononHHTeribHbie yflo6cTBa nm 
nai4neHTa m onepaTopa npM HaBefleHW/i npi/i6opa. 

flna pearM3ai4i/ii/i KOMneHcaLinoHHoro MeTOfla acTurMaTHMecKUM KOMneHcaTop flon>KeH 
6biTb pacnano>KeH b nnocKOCTi/i t/i3o6pa>KeHi/ifl 3pam<a ma3a. V Hac Taio* nnocKocTb AOCTynHa 
Ha BbixoAe KOMneHcaTopa pecfrpaKUHH (3aAHfla cfDOKanbHaa nnocKocTb nnH3bi 7a). Ecnn b 
npn6ope ecTb HecKonbKo TaKnx nnocKocTew, to npeAnoHTi/iTeribHofi ^BnneTCH, KaK 1/1 b cnynae 
KOMneHcaTopa pec^paKuiwi/i, nonoweHi/ie Hai/i6onee 6nn3Koe k BXOAy npi/i6opa. TorAa 
Tpe6oBaHi/m k K0HCTpyKi4i/in onTHHecKnx onewieHTOB, pacnonoweHHbix noone KOMneHcaTopa 
Moryr 6biTb ocna6neHbi. 

B OTJIMMHe OT M3BeCTHblX KOMneHCaTOpOB aCTHrMaTH3Ma, ff\e JlHH3bl MMeHDT 3aBHCHMblM 

yron noBopoTa, a ocb acTi/irMOKoppeicropa b bi CTa bji f\ qtc9\ nyTewi noBopoTa Bcero ycTpoficTBa b 
uenoM BOKpyr orrn/mecKOM oci/i cucTeMbi, npeAnaraeMafl cxeMa OTnHHaeTca H63aBi/icnMbiM 
noBopoTOM nnH3 acTurMOKoppeicropa, BcneACTBMe Hero ero ocb BbiCTaBnaeTca noBopoTOM 
o6enx niiH3 Ha Heo6xoAWMbi£i yron. B stom cnyMae ynpomaeTCfl MexaHMMecKi/tw npt/iBOA 
KoppeKTopa, hto yAo6HO &nn opraHH3ai_inn aBTOMaTunecKoro ynpaBneHU* KoppeicropoM, TaK 
KaK He Tpe6yeTC5R BpamaTb Becb ero Kopnyc, npeACTaBJi^KDiuiiiM co6om rpoM03AKyK) m cno>KHyK> 
KOHCTpyKMMK). ripn ynpaBneHi/w MMKpoKOHTpojinepoM npoM3BecTH BbMUcneHwa 
pe3ynbTwpyK)LLieM och m BenMHi/iHbi acTnrMaTH3Ma He cocTaBnaeT TpyAa. 

KoivmeHcaTop ac™rMaTW3Ma coctomt m napbi pacnonoweHHbix nocneAOBaTenbHo h 
He3aBMCMMO Bpau4aK)iuiuxc?i BOKpyr ero onTWMecKOui ocm L^nuiHApw-iecKi/ix writ* TopunecKi/tx 

J11/IH3 \AH\A KOM6MHai4HM MMnHHAPWHeCKOM M TOpMMeCKOM J1MH3 pa3HblX 3H3K0B, KOTopwe MoryT 

pacnonaraTbca b oSmewi Kopnyce. OrrmHecKaa cwna stux nnH3 Aon>KHa yAOBneTBopaeT 
cooTHOLueHMK) k2= -k1/(1~d*k1), rAe d - paccTOAHi/ie Me>KAy rnaBHbiMH nnocKOCTHMW jimh3. 

C Ue/lbKD MCKJlK>MeHMfl BOSHHKHOBeHUfl XpOMaTMMeCKMX a6eppai4MM, MaTepHan nHH3 

KOMneHcaTopa acTnriviaTH3Ma wvieeT OAHHaKOByK) AwenepewK). 

Ecni/i oci/i jii/iH3 coBnaAatOT, to pe3ynbTnpyK)U4a^ orm/NecKa* cuna KOM6i/iHai4wn nnH3 
paBHa Hynra (KOM6i/iHauii/ifl nnH3 npn 3tom He bhocht hhiokhx ncKaweHHii) - sto Heo6xoAHMO, 
KorAa y naLjueHTa HeT acTi/irMaTH3Ma. Upv\ pa3BopoTe nnH3 Ha yrnbi q>1 n q>2 (cm. c£nr. 7) 
nponcxoAMT cjDopivinpoBaHne acTuriviaTi/mecKoro (ceAnoo6pa3Horo) BormoBoro cjDpoHTa c 
3aAaHHOM opueHTaMuew m aMnnwTyAoii - sto Heo6xoAWMO, KorAa y nauneHTa ecTb 
3CTi/irMaTi/J3M n ero HaAO KOMneHCHpoBaTb. 

YnpaBneHne acwMOKoppeKTopoM 3 a kti kdm aeTCR b BbiCTaBneHun ero ocm OTHocnTeribHo 
onTi/inecKOM ocm a6eppoMeTpa b nono>KeHMe, npn kotopom nponcxoAUT cfDopwinpoBaHne 
a ctm tm aTMHe cko ro BonHOBoro cjDpoHTa n3nyHeHi/iH c 3aAaHH0ii opweHTauneui n aMnriHTyAOM c 

LteribK) KOppeKL4HM COOTBeTCTByK)lHl/IX MCK3>KeHMM. 

flri5i ynpaBJieHMJi acTurMOKoppeicropoM HeoSxoAHMa cucTeivia tohhoto BbiCTaBneHU^ 
HaMaribHoro yrna noBopoTa jihh3. 3to wio>KeT 6biTb ocymecTBneHO npn noMomn npuBOAHoro 
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ycTpowcTBa c wcnonbsoBaHweM wiexaHMHecKi/ix, onTWHecKi/ix, unu M arHWTHbix a3tmukob. 
npuBOflHoe ycTpoiicTBO flon>KHO o6ecneMn B aTb TOMHyra yrnoByra ycTaHOBKy jiwhs 
oTHOcnTenbHO HaManbHoro nono>KeHM?i, onpeAenneivioro AaTMMKOM. flna aToro MoryT 6biTb 
ucnonbaoBaHbi, Hanpuwiep, waroBbie flBMraTenn c wecTepeHHaTbiM mum peivieHHbiM (sy6HaTbM 
pewieHb), npuBOAOM, o6ecneMMBaiou4MM wii/iHi/iwianbHbiw JiwcpT npw M3MeHeHWM HanpaBneHi/ia 

B P aU4eHMfl. YCTpofiCTBO T3K >Ke MO>KeT 6blTb CHa6>K6HO A3TMMK0M (onTUMeCKHWI, MarHHTHblM, 

MHAyKUUioHHbiM) yrna noBopoTa, TorAa T P e6oBaHi/ia k tomhoctw MexaHWHecKoro npuBOAa MoryT 
6biTb 3HaMMTenbHo cHM>KeHbi, mto ymnaeTC* AononHMTejibHbiM TexHumecKMM peaynbTaTOM, 
KOTopbiw AOCTuraeTca npi/i ocymecTBneHi/iw i/i3o6peTeHi/ia. 

flna cpopMnpoBaHna BonHOBoro cppoHTa uwnnHAPHMecKoPi cpopwibi (ecjin y nauneHTa b 
rnasy TaKne ncKaweHwa m mx HaAO KOMneHci/ipoBaTb) H eo6xoAWMO BBecTM AononHi/rrenbHyK) 
ccpepuHecKyro KoppeKMi/ito, nepeABuran npi/i3wiy 7b. 

AcTwnvioKoppeKTop n KOWineHcaTop pecppanunn pacnonaraKrrcfl wiewy masowi 
nauneHTa w TecTOBOW KapTHHofi tbk, mto CBeTOBbie nynn, cpopMi/ipyramwe M so6pa>KeHne 
KapTMHbi Ha ceTMaTKe, npoxoA*T Mepes hux. Hcnonbsya acwMOKoppeKTop w KOMneHcaTop 
pecppaKUMM, mo>kho BHecru b i/isnyneHMe pacnpocTpaH^iomMeca ot TecTOBO* KapTUHbi 
cpasoBbie MCK a>KeHHfl o6paTHbie no 3HaKy Tewi, KOTopwe oho npi*o6peTaeT b onTnnecKofi 
cwcreMe rnasa na 4 neHTa, ycrpaHMB, raKMM o6pa 3 OM, nx BnuaHue Ha ocTpory speHM*. 
OnpeAenwB saTewi BennHMHy w Tononoraio MCKa>KeHMM, BHOcwMbix KOMneHcaTopaiuii/i, mo>kho 
ncnoribsoBaTb 3Ty MHCpopMaunK) npn npoBeAeHnw KoppeKunn speHu* (ohkobom, KOHTaKTHbiMM 

riMH3aMM, na3epHoCi m T.n.). 

AcTurMOKoppeicrop b 3ajRBneHHOM n3o6peTeHMM pa6oTaeT TonbKO A^a M3nyHeHnyj 
BbiiueAUJero us rnasa 1/1 An* wsnyHeHna pacnpocTpaH*K>Liieroca b mas ot TecTOBoCi KapTMHbi u 
npaKTMHecKM He B nw*eT Ha pacnpocTpaHeHne w cpopwiy BonHOBoro cppoHTa MsnyHeHun ot 
TOMeMHoro wcTOMHMKa, npoxoA^mero sepes acTwrMOKoppeicrop m KOMneHcaTop pecppaKqwn, tbk 
KaK AwaweTp nyMKa stoto MsnyMeHM* SHannTenbHQ MeHbwe BxoAHoro spanra rnasa w 
anepTypw acTurMOKoppeiaopa. 

TexHunecKUM pesynbTaT, 3aicnioMaK3Li4i/iMcyi b bosmokhoctm nccneAOBaHwn octpotn 
speHwn c DAHOBpeMeHHbiM no fl 6opoM HannyniueM ccpepounnnHAPuMecKoii KoppeKUMH 
M 3MepeHneM oSteMa aKKOMOAauww, AQCTuraeTca sa cneT Toro, mto wsBecTHbe ycTpowcTBo 
AononHHTenbHo coAep>KMT npoeKTop TecTOBbix KapTi/iH, KOTopbiti coBMecTHO c KOMneHcaTopowi 
pecppaKi4ww n acTurwiaTMSMa (I Bapi/iaHT ncnonHeHUfi) unw c KOMneHcaTopaMM pecppaKUUM, 
acTurwiaTusMa n bwcujux a6eppaunii (II BapnaHT ncnojiHeHM?i) o6ecneMMBaeT npoeunpoBaHne 
n306pa>KeHM?i TecTOBofi KapTMHbi Ha ceTMaTKe rnasa, ny T eM nepecpoKycupoBKH wieHaeT no 
KowiaHAaM KOMnbtoTepa BMAwwioe paccTO^Hne ao Hee (bhocmt nyTewi nepecpoKycwpoBKM b 
MsnyMeHwe, cpopMnpytoiAee STy KapTMHy, AonoriHMTenbHyK) pecppaKunoHHyio nonpaBKy), a 
AaTMMK BoriHOBoro cppoHTa no cumany c npoeicropa TecTOBbix KapTMH, oTiuienaeT nono>KeHMfi 
cucTeMbi nepecpoKycwpoBKM, xapaKTepusywuiMe o6teM aKKOMOAaMwn rnasa, nocne Mero 
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ci/icTeMa nepec|DOKycnpoBKM npoeicropa ycTaHaBJiUBaeTCH no KOMaHfle KOMnbKrrepa b 
nonoKeHne, cooTBeTCTBytomee n3o6pa>KeHHK> TecTOBoii KapTi/iHbi Ha 6ecKOHeHHocTM, n, b 

3aBHCHMOCTM OT Bb)6paHHOM MeTOflUKM HCCfieflOBaHUH OCTpOTbl 3peHMH, MeH^eTCfl 

onepaTopoM w nponcxoflWT TecTi/ipoBaHt/ie octpoth 3peHi/i* (T.e. onpefleneHne HawvieHbiuero 
pacno3HaBaeMoro naqneHTOM aneMeHTa TecTOBofi KapTUHbi). 

Ha BepxHewi npeflene ocTpoTbi 3peHt/in bo3mo>kho npoBeAeHne KOMnbKrrepoM no 
KoiviaHflaM c flaTMt/iKa BonHOBoro cjDpoHTa tohhow noflCTpoMKM acTi/irMOKoppeicrpa, n 
KOMneHcaTopa pe<t>paKi_ini/i (I BapuaHT) nni/i acTi/irMOKoppeicrpa, KOMneHcaTopoB pe<£paKL4W/i n 
a6eppai4MM bhcwi/ix nop^AKOB (il BapuaHT). McnbiTyeMbiM wvieeT B03Mo>KHOCTb ynpaBnjrrb 
bhocumow KoppeKuweii BpyMHyio c BbiHOCHoro nyribTa, Ao6nBaacb HannyHLuew b cy6*b6KTi/iBHOM 

CMblCne OCTpOTbl 3peHM?l. 

TexHMHecKMM pe3ynbTaT, 3aKn\o^a\o\i[v\\AC9\ s n o a A e p>Ka h\av\ npi/i6opa b 
pa6oTocnoco6HOM coctoahwi/i c MenbK) nonyneHHfi AocTOBepHbix m tohhhx A^HHbix TeKymHx 
H3MepeHMM, Aoc™raeTCfi b o6onx Bapi/iaHTax ncnonHeHi/ifl i/i3o6peTeHwa sa cmst Toro, hto 
M3BecTHoe ycTpowcTBO AonoriHUTexibHo coAep>KHT BCTpoeHHyio cucTeiviy aBTOKann6poBKM c 
Bi/ipTyaribHbiM onopHbiM i/ictomhukom CBeTa b KanecTBe TecTOBoro onea/iem-a, no3BormK)myK) 
tomho M3MepHTb TeKymi/ifi npocfci/inb KoppeKi4MM. 

Mcnonb30BaHMe Bi/ipTyanbHoro onopHoro i/icTOMHi/iKa CBeTa b KanecTBe TecTOBoro 
aneMeHTa b OTni/iHi/ie ot onTtmecKi/ix TecTOBbix aneivieHTOB ynpomaeT KOHCTpyKLiHK) npi/i6opa i/i, 
cneAOBaTenbHO, no3BormeT aBTOMaTi/i3i/ipoBaTb npouecc Kani/i6poBKW. 

flonoriHUTenbHbiM TexHUHecKww pe3ynbTaT, 3aKriK)MaK)U4MCiC5R b bo3mo>khocth 
caMOTecTupoBaHun npn6opa (npoBepKe npaBi/inbHocTH pa6oTbi anropi/mvioB BoccTaHOBneHna 
BonHOBoro cfrpoHTa n npaBunbHOCTH 3aAaHi/i5i Kann6poBOHHbix kosc}dc|di/ilih6HTOb c uenbK) 
npeAynpe>KAeHHfi B03Mo>KHoro B03HMKH0BeHH5i pa3nwHHbix HenonaAOK b 3aAewcTBOBaHHOM 
o6opyAOBaHnw, b nacTHOcTi/i I13C KaMepbi A^THUKa bojihoboto cfcpomra, mjim 
HecaHKquoHMpoBaHHoro \A3MeHeHV\n onepaTopoM HacrpoeK b KOMnbK)Tepe), APCTi/iraeTca 3a 
cneTToro, mto npi/iBOA CMCTeMbi aBTOKannSpoBKH ycTaHaBnuBaeTC* Ha noABM>KHOM nnaTcfropMe 
c ycTpowcTBOM tohhoto i/i3MepeHi/ia nepeivietneHi/ifl. CABMr paccei/iBaTen* H3 cfroKaxibHoi/i 
nnocKOCTM npuBOA^T k npeo6pa30BaHt/iK) Kann6poBOMHoCi BonHbi 1/13 nnocKoft b ccfcept/iHecKyK). 
FlyTeM n3MepeHMfi paA^yca Kpi/iBH3Hbi BonHOBoro <£poHTa asthmkom BonHOBoro c^poHTa 
(HanpMMep LLIaKa -rapTMaHa) 1/1 conocTaBneHi/in ero c pacneTHbiMM 3HaHeHi/iaMH (no 
H3MepeHH0My cMeLqeHHK)) npoBepaeTca npaBi/inbHOCTb Ka.ni/i6poBKH npn6opa. 

TexHi/iHecKMM pe3ynbTaT, nonynaeMbiM npn ocyiuiecTBneHUM rpynnbi M3o6peTeHMM, 
3aKnK)MaK)U4MMCfi b yBennMeHWH TOHHOCTM M3MepeHMM, AOCTt/iraeTcn 3a cneT Toro, HTO 
n3BecTHoe M3o6peTeHwe AonoiiHUTenbHO C0Aep>KMT ycTpofiCTBo HacTpoCiKu, oSecnenuBaiomee 
BbicTaBneHwe pa6oMero paccTOfiHMfi ot npn6opa ao ma3a nauweHTa, KOTopoe BKnKDMaeT 
cucTeiviy npoeunpoBaHn^ M3o6pa>KeHHfj MapoK Ha paAy>KHyro o6onoHKy ma3a nauneHTa c 
hctoh h n Ka mm ero noACBeTKi/i, cucTeiviy BH3yajibHoro Ha6nK)A©Hi/ifi 3a B3awMHbiM 
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pacnonoweHweM npoeunpyeMbix t/i3o6pa>KeHi/)ii MapoK c qenbro onpeAeneHi/m HanpaBneHUfl 
nepeMeu4eHMH npn6opa &r\n BbiCTaBneHM* Tpe6yeMoro paccTOHHi/m ot npn6opa flo rna3a 
nai4neHTa, onTi/iMecKaa ocb kotopom pacnonoweHa Me>Kfly HanpaBneHi/mMw npoei4wpoBaHHfl 
H3o6pa>KeHMM MapoK n coBnaflaeT c onTunecKOM ocbK) npn6opa, CHCTeMy TpexMepHoro 
nepeMenieHMfi npi/i6opa n/nnn ma3a nauineHTa. 

Peanmauyia b flaHHOM ycTpoMCTBe cnoco6a npoem/ipoBam/m MapoK HenocpeflCTBeHHO 
Ha pafly>KHyK) o6anoHKy ma3a, no3Bon*eT 6onee tomho coBMemaTb bxoahom 3panoK npw6opa 
n 3paMOK ma3a. flaHHbifi dpaKV cBA3aH c TeM, mto paAy>KHan o6onoMKa npaKTHMecKW coBnaflaeT 
c onTunecKUM 3paHKOM ma3a, Torfla KaK paccToaHi/ie ot Bepum^hi poroBi/ii_ibi flo 3panKa rna3a 
(b npoTOT^ne M3o6peTeHn*) noABep>KeHO 3HaMHTenbHbiM MHflMBUflyaribHbiM Bapi/iaL|HflM. flpn 
3tom KOHTpacT i/i3o6pa>KeHi/]fl 3HaMHTeribHO Bbiiue Aa>Ke npn i/icnojib30BaHni/i i/iHcfrpaKpacHoro 
ocBemeHi/m, noTOMy mto paAy>KHaa o6onoMKa Henpo3paMHa b i/iH<£paKpacHo£i o6nacTH cneicrpa 
i/i xopoiuo paccewBaeT 3to nsnyneHne. 

npw peanM3aLinn b ycTpoficTBe AaHHoro cnocoSa bo3Hi/ik36t 3aTpyAHeHwe, Bbi3BaHHoe 
pa3MbiTOCTbio oahoPi H3 rpaHMi4 H3o6pa>KeHMfl, cB5R3aHHoe c MpoeKuyieiA Ha HaicnoHHyio (no 
oTHOiueHHK) k npoeicropy) nnocKOCTb paAy>KHOM oSonoMKM. flna ycTpaHeHii^ AaHHoro 
3aTpyAHeHM5i mo>kho ncnonb30BaTb TeneLiempuMecKyK) npo6KL4MOHHyK) cwcTeMy, 
o6naAaK)U4yHD 6onbLiioi/i my6i/iHofi pe3Koc™ n HaKnoHHoe pacnono>KeHi/ie MapKi/i b npoeKTope b 
cooTBeTCTBMM c npiiHL4nnoM UJeMMnncjDyra (Theodor Scheimpflug's British Patent "Improved 
Method and Apparatus for the Systematic Alteration or Distortion of Plane Pictures and Images 
by Means of Lenses and Mirrors for Photography and for other purposes" (GB 1 196/1904)). 

flononHHTenbHbie TexHimecKwe pe3ynbTaTbi, 3aKnK)HaHDUJinec^ b pacujupeHnn 
3KcnnyaTai4H0HHbix B03MO>KHocTeM oc^TanbMonornHecKoro npn6opa m co3AaHHH 6onee 
KOMcjDopTHbix rhh naLineHTa ycnoBUM, AOCTMraK)TC^ 3a cMeT ncnonb30BaHi/ifl b ycTpoMCTBe ero 
HacTpoMKi/i b KaMecTBe noACBeTKM rna3a nauneHTa i/ictomhhkob HHcfc>paKpacHoro n3nyMeHi/m n, 
KaK cneACTBMe, npi/iMeHeHi/ie b cucTeMe BW3yanbHoro Ha6.nioAeHiifl BKAeoKaMepbi, 
MyBCTBMTejibHOM k HHcjDpaKpacHoii o6nac™ cneicrpa. 

riOBbiujeHMe yAoScTBa o6cny>KHBaHHfl A^HHoro ycTpoticTBa onepaTopoM AOCTi/iraeTca 
3a cneT Toro, mto b 3a*BneHHOM ycTpoMCTBe HacTpoMKH ocfcrrajibMorion/iMecKoro npn6opa 
Mcnonb30BaHbi cneLinanbHbie MapKn Tuna «ceiaop b Kpyre», K0HCTpyK!4i/iH kotopwx TaKOBa, mto 
npw cxo>KAeHMM i/ix i/i3o6pa>KeHHii b nnocKoc™ BxoAHoro spaMKa npn6opa o6pa3yeTca 
0Kpy>KH0CTb c nepeKpecTMeM. Ha paccTOHHMflx MeHbwux nnn 6onbLiinx Tpe6yeMoro 3Ta 
KapTMHa HapywaeTCfl. no Bv\f\y KapT^Hbi nerKo onpeAenMTb HanpaBneHne CMemeHi/ifl npn6opa 
Ana TOMHoro BbiCTaBneHH5q Tpe6yeMoro paccTOflHna ao wccneAyeMoro ma3a. 

B 3afiBJieHHOM M3o6peTeHMM b nK)6oM H3 BapnaHTOB ero ncnanHeHHfl peanM30BaH 
cnoco6 n3MepeHMfi Me>Ki4eHTpoBoro m BepTeKCHoro paccTOfiHMCi c noMombK) npucyTCTByKDLMew 
b a6eppoivieTpe cucTeMbi HacTpowKH (HaBeAeHi/i5i) npn6opa nyTeM ee nocneAOBaTenbHoro 
HaBeAeHMfi Ha ueHTp OAHoro ma3a, 3aTeM Ha nepeHocuLty n Ha Ljemp BToporo rna3a. 
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ricmo>KeHi/ie npn6opa bo BpeM* npoBeAeHi/m 3TMX onepauii/iii cfc)UKcnpyeTCH asthukom 

nonoKeHU^, ycTaHOBneHHbiM Ha roabh>khom cTOJiMKe npn6opa. Hcnanb30BaHne npu6opa c 

yKa3aHHoti Ljenbio pacuii/ipfleT ero <t>yHKL4H0HaribHbie bo3Mo>khoctm. 
Our. 1- cnpyKTypHafl cxeivia 3afiBneHHoro npw6opa (I BapnaHT) 
Oi/ir. 2 - npwHLit/inMaribHafl onTHMecKaa cxeMa npw6opa (I Bapi/iam*) 
<t>wr. 3- cTpyKTypHa* cxeMa 3a*BneHHoro npi/i6opa (II BapnaHT) 
Our. 4 - npuHu^innaribHaH omrnHecKafl cxeMa npw6opa (II Bapt/iaHT) 
0nr. 5 - cxeivia opweHTaunw H3o6pa>KeHnfi npoeunpyeMbix MapoK npi/i HacTpoMKe 

ocjDTanbMonornMecKoro npuSopa: 

a) bha ma3a, ycTaHOBneHHoro Ha pa6oMeM paccTOflHi/iw c Kap-n/iHofi MapoK, 
cnpoeunpoBaHHOM.Ha paAy>KHy»o o6onoHKy 

b) bha h opneHTai4Hfi MapoK ahh AByx KaHanoB 

c) KapTHHa paccoBMeaieHMH MapoK npti paccTOAHHH MeHbLue pa6oMero 

d) KapTHHa paccoBMeujieHM^ MapoK npn paSonewi pacc*ro*Hnn 

e) KapTHHa pacco'BMeuieHHfl MapoK npn paccTOflHi/in 6onbiue pa6onero 

Our. 6 - orrrnHecKaa cxeMa npoeicropa MapoK c Tenei4eHTpnHecKoi?i npoeKuwoHHoCi 
cucTeMoii 

Our. 7 - orrrwHecKa* cxeMa KOMneHcaTop pedppaKuywA i/i acTnrMa"n/i3Ma 

Hi/i>Ke npi/iBOAHTca CBeAeHna, noATBep>KAaKDLAL/ie B03M0>KH0CTb ocyLAecTBneHUH rpynnbi 

n3o6peTeHMii c pea.n1/13aL4nei1 yKa3aHHoro Ha3HaHeHi/i*. 

A6eppoivieTp c cwcTeMOM TecTHpOBaHWfl ocTpcrrbi 3peHHfi» i/iMeeT cnef\y\o\i\v\e 

CTpyKTypHbie 6jiokh (<pv\r. 1 ,3): 

1 ) TOMeMHbIM HCTOHHMK CBeTa 

2) cyicTeiviy MSMepeHM^ b s\Af\e AaTHUKa BonHOBoro cjDpOHTa (™na LUaKa-rapTMaHa ) 

3) cucTeMy KOMneHcaqnn cnyHai/iHbix aSeppaLiMM, cocTOALnyio 1/13 KOMneHcaTopa pecfDpaKMUin m 
ac™rMaTM3Ma (acTurMOKoppeicrop) h KOMneHcaTopa a6eppai4n£i BbicLuwx nop*AKOB (dpwr. 3) 

4) ycTpoMCTBo HacTpoCiKM (KaMepa HaBeAeHWfj) 

5) npoeicrop TecTOBbix KapTMH 

6) cucTeMy aBTOKann6poBKM (i/i caMOTecTi/ipoBaHi/ifl) 

7) cucTeMy ynpaBneHHH (KOMnbKDTep h MHKponpoLieccopHbifi KOHTponnep). 

3a9\sn9\eMh\v\ ocjDTanbMonorwHecKMii npn6op p,r\a n3MepeHi/i*i aSeppaunw 
MenoBeMecKoro rna3a m TecTi/ipoBaHH* octpotw 3peHna nocTpoeH Ha 6a3e xopoaio 
3apeKOMeHAOBaBLuero ce6n b KnuHUMecKOM npaKTUKe Ramma BonHOBoro cjopoHTa LLIaKa- 
TapTMaHa. EcTecrBeHHO, hto b KaMecTBe A^THUKa bojihoboto cfcpoHTa MoryT SbiTb npuMeHeHbi 
m APyrwe ycTpowcTBa: HanpuMep, a^tmhk KpnBM3Hbi: Paul M. Blanchard, David J. Fisher, Simon 
C. Woods, Alan H. Greenaway «Phase~Diversity Wave-Front Sensing with a Distorted 
Diffraction Grating» Applied Optics, Vol. 39 Issue 35 P.6649,2000). 
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KoHCTpyKUMfl 1/1 npuHqi/in pa6oTbi ycTpowcTBa no I Bapi/iamy coctoi/it b cneflyrameM 
(cm. dpwr. 2, 7). 

H3nyHeHne ToneMHoro mctohhmk3 cBeTa 1 (nonynpoBOAHUKOBbM na3ep 
cynepnK)MMHMCLieHTHb!M A^ofl nnn cBeTOi/i3nyHaK)Li4MM a^oa c ManoCi nnomaAKOW w3nyHeHi/ifl c 
AJiuhom BonHbi 780 hm -850 hm) nonaAaeT Ha nori*pi/i3aui/ioHHbM RenmenbHbm Ky6nK 2. 
M3jiyHeHne na3epa non^pM30BaHO TaKUM o6pa30M, mto oho nonHocTbto OTpawaeTca 
AeriMTenbHOM rpaHbto Ky6wKa (Ha $wr. .2 b HanpaBJieHUM HaneBo). H3JiyMeHi/ie npoxoA^T nepe3 
Bpau4aK)U4Mfic^ ktihh 3, KOTopbiii ocymecTBrifleT ci<aHwpoBaHi/ie nyMa no oKpywHoc™. Yron 
cKaHnpoBaHWFi cocTaBn^eT npM6nn3HTenbHo 0,5°. Ranee M3nyMeHMe. nonaAaeT b 
TenecKonnnecKyK) ci/iCTeMy c Heo6xoAHMbiM yBenHHeHneM' 4. nocne OTpaweHi/m ot 
noBopoTHoro 3epKana 5 (cneicrpanbHOM A^nnTejibHOM nnacTUHbi) M3/iyMeHne npoxoAWT 
acTunviaTMMecKUM KOMneHcaTop 6, coctohlamm M3 AByx nwH3, KOTopbie MoryT He3aBWCHMo 
BpamaTbCfl BOKpyr onTi/mecKoi/i oci/i npn6opa, Cnefty&mviiA 3a 3tmm KOMneHcaTop pecfcpaKUii/ii/i 7 
(TenecKon, cocTOfltAHfi M3 jii/ih3 7 a ,7d, c noABi/i>KHo£i npn3Mofi 7b n cneKTpanbHbiM 
cBeTOAenwTeneM 7c) no3BOJineT ynpaBrurrb cfcoKycwpoBKoii na3epHoro nyMKa. BbixoA* W3 
npn6opa, na3epHoe M3JiyMeHne nonaAaeT b nccneAyeMbiw ma3 nauwemra, cfroKycwpyeTCfl Ha 
ceTMaTKe onTunecKi/iMH sneMemraMH ma3a n co3AaeT Ha Hew BnpTyaribHwii onopHbifi 
mctohhmk, n3JiyHeHne KOToporo nacTUHHO paccenBaeTca Ha ceTHaTKe m npoxoAWT onTunecKne 
cpeAbi masa b o6paTHOM HanpaBneHnn, npno6peTa* npn 3tom c£)a30Byio MOAyrmuHK). 
ct>a30Baa MOAyJi^Uwa ny^Ka, BbiLueAwero M3 rna3a, HeceT HHcfcopMaui/iK) o nonHbix 
a6eppai4M^x, xapaicrepw3yK)iAHX onTWMecKyK) cwcTewiy rna3a. 3to W3nyMeHne npoxoAMT y>Ke 
ynoMjRHyTbie onTunecKne oneMeHTbi a6eppoivieTpa b o6paTHowi HanpaBneHnn. OAHaKO, 
nocKonbKy n3nyneHne, pacce^HHoe ceTMaTKOM, fiBrmeTC* npaKTHMecKu Henon^pn30BaHHbiM, to 
npn npoxo>KAeHnw normpi/i3ai4noHHoro cBeTOAennTerm 2 OAHa M3 non«pn3ai4HOHHbix 
cocTaBfifiKDLLinx OTpawaeTca ot Ae-n^TenbHOW rpaHn i/i nonaAaeT b TenecKon 8, Heo6xoAHMbiM 
&nn conpn>KeHM^ BXOAHoro 3pam<a c nnocKocTbto ni/iH30Boro pacTpa 9 AaTMMKa bojihoboto 
<£poHTa 10. 

J1wH30Bbifi pacTp c|DopMnpyeT KapTHHy b bha© cucTeMbi cfDOKanbHbix nsrreH na MaTpi/iqe 
CTaHAapTHow I13C (npn6op c 3ap*AOBOM CBH3bK>) unw KMOF1 (KOMnneMeHTapHbifi MeTano- 
OKCMAHbiM nonynpoBOAHMK) KaMepbi AaTMHKa (co3AaeT Ha6op w3o6pa>KeHi/i£i BnpTyanbHoro 
MCTOMHMKa). BbixoAHofi cwman c MaTpt/iuibi nepeAaeTca b KOMnbKrrep, KOTopbiii 
BoccTaHaBJiMBaeT KapTy a6eppai4i/iii n Bbipa6aTb)BaeT cumanbi ynpaBneHM^ Rnn 
KOMneHcaTopa pecj^paKquw m acTMrMaTM3Ma (cc}DepoL4MJiMHApnMecKnCi Koppeicrop). ripn 3tom 
cKopocTb M3MepeHi/ifl onpeAen^eTCfi cKopocTbfo cMMTbiBaHM5i AaHHbix c KaMepbi B KOMnbK)Tep n 
MoweT AOCTuraTb 100 KaApoB b ceKyHAy. CMemeHne nfiTeH Ha KapTune nponopunoHanbHO 
noKanbHbiM HaKnoHaM BoriHOBoro cjDpoHTa b npeAenax cooTBeTCTByKDiAew cy6anepTypw 

riMH30BOrO paCTpa. M3MepMB 3T14 CMemeHUl^, MO>KHO BOCCTaHOBHTb CjDOpMy BOJIHOBOrO cjDpoHTa, 

ncno/ib3yH MeTOA HanMeHboinx KBaApaTOB. KoopAMHaTbi nfiTeH mo>kho onpeAennTb, 
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ncnojibsya anropnTM uempoB Mace: [J.Lang, B.Grimm, S.Goels, J.Bille, "Objective 
measurements of the wave aberrations of the human eye using a Hartman-Shack wavefront 
sensor", J.Opt.Soc. Am. A, 11 1949-1957 (1994)]. napawieTpw nwH30Boro pacTpa noAo6paHbi 
TaKMM oepaaoM, HTO npi/i o6pa6oTKe KapTMHbi flaTMMKa LUaKa -rapTiuiaHa bosmowho 
BoccTaHOBJieHne Bo/iHOBoro cppoHTa c TOMHOcTbto 1/8 flriMHbi BonHbi soHAwpywmero 
M3nyMeHMfl. npn otom cpopwia BoxiHOBoro cppoHTa ivtoweT 6biTb npeflcraBneHa 36-TbK> 

nonnHOMawin LlepHMKe. 

KoMneHcaTop pecppaKU.nn , w acTwnviaTW3Ma (acTurMOKoppeKTop) HeoSxoflWM flnn 
KoppeKUMM acTHrwiaTHMecKHX (ceflnoo6pa3Hbix) MCKaweHwCi BonHOBoro cppoHTa onTMMecKoro 
M3nyHeHnyi c 3aflaHHow opMeHTauweCi m aiuinJiMTyflOM. 

KoMneHcaTop pecppaKUMW 7(7a-7d), pacnonoKeHHbiw HenocpeflCTBeHHO Ha Bxofle 
npn6opa cpyHKUMOHnpyeT cneflyromnM o6pa30M. nocne npoxo>KAeHwyj nepe3 nepByio ni/iH3y 7d 
KowineHcaTopa pecppaKunn M3nyMeHne BwpTyanbHoro onopHoro ncTOHHMKa, BbiiueAiuee . w 3 
rna3a, nonaAaeT Ha AnxponMHbifi cBeTOAennTenb 7c, BbinonHeHHbiti b BMAe Ky6i/wa v\rw\ 
nnacTMHbi. C BeTOAen i/iTe n b ceneKTMBHO 0Tpa>KaeT M3XiyHeHne bmahmoto cneicrpa w 
MHdppaKpacHoe M3JiyqeHne onopHoro ToneHHoro ncTOMHMKa 1 , ho nponycKaeT MHCppaKpacHoe 
H3nyneHne noACBeTKi/i rna3a ycTpofiCTBa HacTpowKM. OTpa>KeHHoe w3nyHeHi/ie nonaAaeT na 
noABwwHyio npn3My 7b wni/i ci/icTewiy 3ep«an m, 3aTew, Ha BTopyra nwH3y 7a KowineHcaTopa. 3Ta 
nnH3a pacnonoweHa TaK, mto He nepeKpbmaeT nynoK nynew, cTpoau4nx n3o6pa>KeHwe rna3a. 
npMBOA npn3Mbi 7b cHa6>KeH onTunecKUM unw wHAyKU.noHHbiM a3Tmhkom nepewiemeHUfl i/i 
AaTHUKOM HananbHoro nono>KeHi/ifl. npuBOA acTurMOKoppeKTopa cHa6>KeH AaTMi/iKOM 
HaManbHbix nonoKeHi/ifi nnH3 h bo3mo>kho AaTHMKOM ymoBbix nepeMemeHi/iw. 

npw6ope npwcyTCTByeT npoeicrop TecTOBbix Kapn/iH, npeAHa3HaneHHbiti p,na 
nccneAOBaHMH (TecTwpoBaHU*) onpeAeneHH* octpotw 3peHi/ia c oAHOBpewieHHbiM noAoopowi 
Hai/myquueii ccpepou.wnnHAPWHecKoui Koppekunw, coctomt H3 jh/ih30bow cucTeMbi (06-beicn/iB) 11, 
Ko-ropa* coBMecTHo c KowineHcaTopoM pecppaKunn w acTMnviaTM3Ma m aneMeHTawiw ma3a „ 
o6ecneMMBaeT npoeunpoBaHne w3o6pa>KeHMH TecTOBOM KapTHHbi 12 Ha ceTMaTKy rna3a. 
BbixoAHOM 3panoK npoeicropa coBMemeH c nnocKocTbio acTwrMOKoppeicropa (3T0 rnaBHa* 
nnocKOCTb cucTewibi m f\Byx ero unnnHAPHMecKHX nwH3), a SHanuT, i/i c bxoahhm spaHKOM 
rna3a. JlnH30Bafl cwcTewia npoeicropa nMeeT noABHWHbie onTi/mecKwe aneMeHTbi, 
no3BonfiK)U4Me nepecpoKycwpoBaTb cucTeruiy TaK, hto bosmokho BHeceHwe AononHWTenbHow 
AecpoKycupoBKM, npenwiyuiecTBeHHO b A^anasoHe -6 +4 AHompMM, Heo6xoAMMoCi A"* 

M3MeHeHM5R BMAWMOrO paCCTOflHMfl flO TeCTOBOM KapTMHbi, M Bbipa60TKM COOTBeTCTBy K) me TO 

cTMiuiyna aKKOMOAaunw y nauweHTa. TecTOBaa KapTi/iHa MO>KeT 6biTb kbk naccwBHan (cnawA, 
TpaHcnapaHT, >KMAKOKpMCTajinwHecKaji naHenb), TaK w cawiocBeTjqiAajicyi, Hanpwiwep, 
cBeTOAMOAHoe Ta6no. B cnynae naccuBHOM KapTUHbi Heo6xoAMMO ncnonb30BaHMe ncTOMHWKa 
CBeTa 13, b KanecTBe KOToporo MO>KeT BbiorynaTb nio6oCi mctomhmk M3nyMeHM5R (nawina 
HaKannBaHna, CBeTOM3nyHaioiAHM amoa m T.n.), c cocrBeTCTByiomwM KOHAeHCopowi 14, KOTopbiw 
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npoeuinpyeT W3o6pa>KeHne uicTOMHHKa CBeTa b nnocKocTb acTi/invioKoppeKTopa. B KanecTBe 
TecTOBbix KapTHH MoryT 6biTb Mcnonb30BaHbi onTOMeTpunecKwe Ta6ni/iL4bi, coAepwaunwe 6yKBbi, 
KonbLta JlaHAO/ibTa, n t. fl. 3tm KapTUHbi wioryT 6biTb cMeHHbiMi/i, hto bo3mo>kho peanw30BaTb 
ni/160 MexaHMMecKH, nn6o npn npi/iMeHehMi/i aneicrpoHHbix naHenetf v\nv\ Ta6no - aneKTpoHHbiM 
o6pa30M. Bo3mo>kho wcnonb30BaHi/ie AononHMTenbHoro naHKpaTi/mecKoro (3yM) 06-beKTtfBa 
nna nnaBHoro H3MeHeHi/!* BUflMMoro pa3Mepa TecTOBoii Kapn/iHbi: b nnocKOCTH ycTaHOBKH 

TeCTOBOM KapTUHbi CTpOl/lTCfl npOM6>KyTOHHOe l/1306pa>KeHHe TeCTOBOM KapTUHbi C M3MeHfieMblM 

MacuLiTaSoM. 

HpoeKTop TecTOBbix KapTHH <t)yHKi4MOHMpyeT cneflyK)innM o6pa30M. 

KoHfleHcop 14 npoei4npyeT M3o6pa>KeHne ncTOHHMKa CBeTa 13 b nnocKocTb 
acTurMOKoppeKTopa. Ha nyTi/i i/i3nyMeHHfl ot MCTOMHUKa ycraHOBneHa TecTOBa* KapTMHa 12. 
06"beKTMB 11 CTpoi/iT n3o6pa>KeHne TecTOBOM KapTi/iHbi Ha Heo6xoflHMOM paccTOflHW/i (KorAa 
KapTMHa HaxoAMTc* b ero cfDOKanbHofi nnocKocTn M3o6pa>KeHiie cTponTca Ha 6ecKOHeMHocTn). 
06"beKTMB Mo>KeT ABuraTbc^ BAonb onTunecKOM oci/i, npn otom npoi/icxoAUT ero 
nepec{)OKycMpoBKa Ha HeoSxoA^Moe paccTO^Hne. BbiweAwee m o6"beKTHBa H3nyHeHwe 
nonaAaeT b acTi/invioKoppeKTop, KOTopbifi mokbt BHocuiTb Heo6xoAHMyK> acTurMaTHHecKyip 
KoppeKMMK) i/i Aanee npoxoAMT KOMneHcaTop pecfrpaKLJinn, KOTopbiw Mo>KeT BHOCMTb 
Heo6xoAHMyK) pecfcpaKuuoHHyK) nonpaBKy. flanee ii3nyHeHne nonaAaeT b ma3 naqneHTa. 

□pi/i TecTupoBaHHH octpotw 3peHwa pa6oTa a6eppoivieTpa nponcxoA^T cneAytoiUHM 
o6pa30M. 

B HCXOAHOM COCTOJRHl/IW TeCTOBafl KapTMHa H306pa>KaeTCa Ha 6eCKOHeHHOCTM. 

KoMneHcaui/m pecfrpaKMHH (6nn3opyKOc™ v\nw AaJibH03opKOCTM) rna3a nponcxoAUT npn 
noMomn KOMneHcaTopa pec^paKuwn n acTnrMaTH3Ma no cumanaM c AaTHUKa BoriHOBoro 
cJ^poHTa. CucTeMa nepecfciOKyci/ipoBKW npoeKTopa TecTOBbix KapTMH bhocmt AonojiHWTenbHyK) 
Aecj^oKycupoBKy b A^ana30He ot MMHUMyiwa ao MaKCuwiyMa, h npouecc aKKOMOAaunn rnaaa 
0Tcne>KHBaeTCfi AaTHWKOM BoriHOBoro cfcjpoHTa. OTMenatOTCfi nonoweHwn cucTewi 
nepecjDOKycwpoBKM, npn KOTopbix rna3 nepecTaeT cneAMTb 3a w3MeHeHneM BMAHMoro 
paccTO^Hna ao TecTOBOM KapTUHbi. 3th nono>KeHMfi CMCTeMbi nepecfroKycwpoBKU 
xapaKTepM3yK)T o6"beM aKKOMOAaMWM. flanee ci/icTeMa nepecjDOKycwpoBKM TecTOBOw 
KapTUHbi ycTaHaBnMBaeTCfi b HananbHoe nono>KeHi/ie i/i, b 3aBi/ici/iMOCTi/i ot BbiSpaHHofii 
MeTOA^KM nccjieAOBaHH5R ocTpoTbi 3peHM^, nw6o npoHexoAMT ycTaHOBKa KOMneHcaTopa 
pecjDpaKMMM b nonoweHwe, oTCTOHinee Ha npn6nn3MTenbHO -1 A ot nono>KMTenbHoro 
npeAena A^ana30Ha aKKOMOAai4nn, nn6o ero nonoweHi/ie ocTaeTca Hen3MeHHbiM. riocne 
Mero npoMCXOA^T TecTupoBaHMe ocTpoTbi 3peHHH no o6LAenpnHfiToi?i MeTOA^Ke 
(\A3MeHneTC9\ pa3Mep TecTOBbix KapTHH ao npeAena, KorAa i/icnbrryeMbiPi He cwo>KeT 
yBepeHHO pa3nnMaTb CHMBOiibi Ha Ta6nnMe). Ha BepxHeM npeAene octpotn 3peHHfi 
bo3mo>kho npoBeAeHMe tohhom noACTpoiiKH acTMrMOKoppeicropa m KOMneHcaTopa 
pe<t>paKi4MM. Kpowe Toro, naqneHT nwieeT B03MO>KHOCTb ynpaBJisRTb bhocmmom KoppeKMMeCi 
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BpyHHyjo c BbiHOCHoro nynbTa, flo6MBaficb rew\ caMbiM HamiymiJefi, b cy6-beKTHBHOM cMbicne , 
ocTpoTbi zpenm . YcTaHOBneHHbie 3HaMeHH* KOMneHcaTopa pec}DpaKi4HM i/i acwMOKoppeKTopa 
MoryT 6biTb ncnorib30BaHbi Rnn npon3BOflCTBa KOHTaKTHbix nMH3 , ohkobom KoppeKi_im/i nnn npn 
npoBefleHUM pec|DpaKi4MOHHbix onepai_tHM. 

B npeflCTaBneHHOM b KanecTBe npuMepa a6eppoMeTpe peani/i30BaHa BCTpoeHHa* 
cucTeivia aBTOKa.nl/i6poB ki/i BxoAflinero b ero KOHCTpyKLiwo onTi/inecKoro oneMeHTa - 
KOMneHcaTopa acTnri\/iaTM3Ma. CucTeivia aBTOKant/i6poBKi/i coctomt m pa6oTaeT cneAyK>mi/iM 
o6pa30M. 

npn3Ma 7b cflBMraeTca Ha TaKoe paccTO*Hi/ie, mto flocTynHOM CTaHOBMTCfi cfc)OKajibHafl 
njiocKocTb nMH3bi 7a. SneKTpoMexaHMMecKUM npMBOfl bboaut b 3Ty 
nnocKocTb MaTOBbiw 3KpaH 15 i/inw flpyroii pacceHBaTenb c KoscjDcfcwLineHTOM 
oTpa>KeHM^ nop^AKa 4%. CcfcoKyci/ipoBaHHoe M3nyqeHne ot ToqeMHoro MCTOHHUKa 1 (wni/i 
na3epa) cjDopMnpyeT Ha otom 3KpaHe BnpTyanbHbiM onopHbiM mctomhuk, KOTopbiw ncnonb3yeTca 
AnjR co3AaHi/ifl onopHow BonHbi A-rm Kanw6poBKn cucTeMbi. TaK KaK A^aMeTp nyMKa noACBeTKn 
onopHoro mctomhuk^ MHoro MeHbtue anepTyp omri/mecKi/ix sneMeHTOB cMCTeMbi, to Ha np^MOM 
npoxoAe sto mnyvenvie npaKTunecKM He HCKawaeTca, t .e Ha 3KpaHe co3AaeTc* npaicn/mecKH 
nAeanbHbiM onopHbiw hctomhmk. fluarpaMivia HanpaBJieHHocTM pacce^HHoro Ha3aA wzny^eHwn 
Bbi6npaeTca TaKWM o6pa30M, hto6h anepTypbi onTunecKnx sneMeHTOB CMCTeMbi 6bmw 
paBHOMepHO ocBeLueHH. FapTMaHOBCKaa KapTMHa Ha MaTpHLje l"13C KaMepbi AaTHMKa, 
nonyneHHafl ot stord MCTOHHUKa, cpaBHMBaeTCfl c aHanornMHoCi KapTMHow (onopHoii 
rapTMaHOBCKoti KapTMHOM), nonyqeHHOM npi/i yAaneHMM H3 cucTeMbi acTurMaTHMecKoro 
KOMneHcaTopa (3Ta npouteAypa npoBOAi/rrca npn HananbHoii Kann6poBKe ycTpoficTBa Ha 
npon3BOACTBe). OTnuMne stwx f\syx KapTMH h no3BonaeT M3MepnTb npocfcunb KoppeKqun, 
bhochmom acTurMaTMHecKUM KOMneHcaTopoM. nonyMeHHbie b pe3ynbTaTe aBTOKann6poBKH 
TeKyuine 3HaneHMfl npocjDi/ma KoppeKMMM, MoryT 6biTb ncnonb30BaHbi: a) AJi* npoBepKM 
pa6oTocnoco6HOCTH npn6opa 6) a^^ i/i3MepeHna npocjDnna KoppeKLjHH a6eppai4MM ma3a, 
KOTopbiM 6bin BHeceH KOMneHcaTopoM acTi/irMaTH3Ma. 

flpn APyroti peann3aL4nw ycTpowcTBa aBTOKann6poBKn BMecTo pacceBatouJiero 3Kpana 
bboahtch TopeLt OAHOMOAOBoro CBeTOBOAa c na3epHofi noACBeTKofi. 

ABTOMaTM3aL4MJi npoqecca Kanw6poBKM m TecTwpoBaHHH npn6opa peannsoBaHa nyTew 
oneAyKDinefi nocneAOBaTenbHOCTM KOMaHA c K0MnbK)Tepa: 

- no KOMaHAe KOMnbKDTepa b <£oKanbHyK) nnocKocTb nnH3bi 7a bboamtc?! paccei/maTenb 

- no KOMaHAe KOMnbKDTepa KOMneHcaTop acTnrMaTM3Ma ycTaHaBnMBaeTCH b HawanbHoe 
nonoweHi/ie (3aAaeTc^ A^THUKaMU HaManbHoro nono>KeHM^) 

- no KOMaHAe KOMnbKrrepa KOMneHcaTop acTnrMaTM3Ma ycTaHaBJiMBaeTC^ b HyneBoe 
nono>KeHne (BHeceHHbiM ac™rMaTH3M 6jim30k k Hyn»o) 

- AaTMMK BonHOBoro c}DpoHTa cHUMaeT TeKymyK) KapTMHy m nepeAaeT ee b KOMnbioTep 
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- KOMnbKrrep BbNHcnaeT pa3HOCTb TeKyu4eii n onopHofi KapTHH, pa3HocTb 
aHanM3npyeTCH Ha a6eppai4HOHHbiM cocTaB n, ecnn acTnrMaTH3M HBrmeTCH 6onbLue Hanepefl 
3aAaHHoro ypoBHH, to nponcxoflMT noACTpowKa KOMneHcaTopa acTnrMaTH3Ma (noBopoT nMH3). 
HaMfleHHoe TaKUM o6pa30M nonoweHi/ie npHHUMaeTCfl 3a HOBoe HyneBoe nonoweHi/ie 
KOMneHcaTopa ac™rMaTH3Ma. 

flna npoBepKM npaBUfibHOCTM pa6oTbi anropi/iTMOB BOccTaHOBJieHHfl BonHOBoro 
c^poHTa n npaBMnbHocTM 3aAaHna Kanw6poBOHHbix KoacfDcfwLji/ieHTOB, 
oneicrpoMexaHMHecKnti npMBOfl mo>K6T 6biTb ycTaHOBjieH Ha noflBn>KHoii nnaTcfcopMe 16 c 
onTHHecKUM wnt/i HHbiM ycTpowcTBOM TOMHoro H3MepeHi/i?i nepeMeiAeHUH (MO>KeT 
6biTb i/icnonb30BaHa Ta >Ke nnaTcjDopMa, Ha KOTopofi ycTaHOBneHa npM3Ma 76). TorAa, 
cab nr pacceBaTexi* i/i3 cfDOKanbHOM nnocKocTi/i 6yAeT npuBOAHTb k npeo6pa30BaHMKD 
Kann6poBOMHoCi bojihw (noone npoxo>KAeHi/ifl riHH3bi 7a) M3 nnocKow b 

CCjDepMHeCKyK). I/l3Mepflfl paAHyC KpHBW3Hbl BOJIHOBOrO cjDpOHTa A3THMK0M 

LLIaKa - TapTMaHa h conocTaBna* ero c pacneTHbiMH 3HaHeHi/iflMH (no M3MepeHHOMy 
CMemeHMKD), mo>kho npoBepHTb npaBHribHocTb Kann6poBKM npn6opa. 

ripn 3tom npoBepneTca npaBuribHOCTb pa6oTbi KOMnbKrrepHOw nporpaMMbi 
BoccTaHOBneHM^ BonHOBoro cjDpoHTa m 3aAeCicTBOBaHHoro npi/i 3Tom o6opyAOBaHHfi (b 
nacTHocTM n3C KaMepa A^TMUKa BonHOBoro cjDpoHTa), TaK KaK b npoijecce pa6oTbi MoryT 

B03HHKHyTb pa3J1HHHbie HenOJiaAKW, CBH3aHHbie B HaCTHOCTH c Tew, mto b qeHTpanbHOM 

KOMnbK)Tepe onepaTop Mo>KeT HecaHKi4MOHMpoBaHHO noMeHHTb HacTpoCiKH. Ecnn He 6yAyT 
coBnaAaTb M3MepeHHbie A^HHbie h AaHHbie, paccm/rraHHbie no nepeMemeHWK) nnaTcjDopMbi, to 
pa6oTa c npn6opoM 6yAeT nporpaMMHO 3anpeu4eHa. 

ABTOMaTusauiw^ npoMecca TecTi/ipoBaHna npn6opa peann30BaHa nyTeM cneflyK)Li4e£i 
nocneAOBaTenbHOCTM KOMaHA c KOMnbKDTepa: 

- no KOMaHA© KOMnbKDTepa paccenBaTenb CMeuuiaeTCfl Ha 3aAaHHoe paccTO^Hne 1/13 
cjDOKanbHOM nnocKOGTM nnH3bi 7a. 

- CMeuneHi/ie M3Mep^eTC^ a^thukom nepeMemeHUM CBfl3aHHbiM c paccenBaTeneM. 

- a^tmmk BO/iHOBoro cfrpom-a cHUMaeT TeKymyro KapTMHy t/i nepeAaeT ee b KOMnbHDTep 

- KOMnbHDTep BbNucnfieT pa3HOCTb TeKymetf m onopHbix KapTHH 

- pa3H0CTb aHani/i3npyeTCfl Ha a6eppai4noHHbiii cocTaB m onpeAen^eTC$q ccfDepunecKUM 
aKBUBaneHT AecjDOKycupoBKi/i. 

Ecjim stot 3KBHBaneHT cooTBeTCTByeT c HanepeA 3aAaHHofi TOMHOCTbKD ccjDepi/inecKOMy 
3KBHBaneHTy, BbmncneHHOMy no H3MepeHHOMy cMemeHHK) paccenBaTerifi, to npn6op 
cHMTaeTC^i pa6oTOcnoco6HbiM. 

YcTpoiicTBO HacTpoCiKM (KaMepa HaBeAeHHfl) npuBeAeHHoro b KaMecTBe npuMepa 
a6eppoMeTpa BioiHDHaeT (cm. dpwf. 2 v\ 4): ci/icreMy npoeLiwpoBaHUH, npeACTaBrmKDUiyKD co6oii 
npoeKTop MapoK c AByM* HAeHTWMHbiMH KaHanaMM 17 m 18, ycTaHOBJieHHbie noA yrnoM k 
onTunecKOM oci/i npn6opa, c ncTOMHMKaMi/i Rnn noACBeTKH ma3a 19a m 19b, b KanecTBe 
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KOTopbix MoryT 6biTb wcnojib30BaHbi cBeTOflnoflbi, cucTeMy BH3yanbHoro Ha6nK>AeHi/ifl - 
BHAeoKaMepy 20, onTunecKan ocb KOTopow coBMemeHa c onTMMecKOM ocbio npw6opa, c 
o6*beKTHBOM 21, KOTopbiCi coBMecTHO c nnH3oCi 7 d o6pa3yeT cno>KHbiii TeneueHTpunecKnii 

06*beKTHB (npM OTCyTCTBWM J1HH3bl 7 d M306pa>KeHMe MO>KeT CTpOHTbCfl npOCTO o6"bSKTHBOM 

BMfleoKaMepbi). TaK kbk fin* noACBeTKM rna3a ncnonb3yeTC« nHcjDpaKpacHoe i/i3JiyMeHi/ie, to 
npuMeHfieTC^ BMfleoKaMepa HyBCTBi/iTenbHaa b i/iHc}DpaKpacHOM o6nacTH cneicrpa. Rnn 
coBMemeHHfl ocew KaHanoB HacTpo^KH v\ K3MepeHHfl ncnonb3yeTCH cBeroAeriMTenb 7c. 
CBeTOAeriHTenb He Tpe6yeTCfl b yqrpoficTBax HacTpoiiKi/i oc^TaribMOJion/HecKi/ix npw6opoB, b 
KOTopbix KaHaribi HacTpo£iKi/i 1/1 M3MepeHMH pa3AeneHbi no nnoixiaAH bxoahofo 3paHKa: bxoahom 
3paM0K cucTeMbi HaBeAeHH5q MoweT 6biTb b BHAe KOHLieHTpi/inecKoro Ko/ibqa BxoAHOMy 3pamcy 
cucTeMbi M3MepeHM5i (v\nw Hao6opoT). 

Ha dpvir. 6 npeACTaBneH npeAnoMTMTeribHbiM bi/ia npoeKTopa MapoK: nHH3bi 22a i/i 22b 
o6pa3y*OT TeneLjeHTpi/mecKyK) npoeioii/ioHHyK) ci/icreMy, b KOTopow MapKM 23a i/i 23b 
HaKnoHeHbi noA ymoM, OT.ni/iHHbiM ot nepneHAWKyrmpa, k onTi/inecKow ocu f\r\n KOMneHcai4i/in 
ncKa>KeHMM, B03HHKaK)oiMX npv\ HaKJioHHOM npoe^poBaHMM Ha paAy>KHyio o6onoHKy rna3a. 

CucTeMa TpexMepHoro nepeMemeHi/ia npw6opa npn ero HacTpoiiKe MO>KeT SbiTb 
peann30BaHa hoao6ho ncnonb30BaHHOMy b meneBbix naivinax LUJ156 v\nv\ LUJ125 
KOopAHHaTHOMy cTOJiMKy (cm. J1C. YpMaxep, J1.M. AiteeHWTaT «Oc|DTaTibMonorMMecKwe 
npn6opbi», 1988, CTp. 111-123). CneAyeT 3aMeTHTb, hto CHCTeMa TpexMepHoro nepeMemeHua 
npn6opa M0>KeT 6biTb 3aMeHeHa nonHOCTbra i/ijih AononHeHa cucTeMoii nepeMemeHi/i* rna3a 
nauweHTa oTHOCi/rrenbHO npn6opa. 

HacTpotiKa (HaBeAeHwe) a6eppoMeTpa b nH4)paKpacHOM o6nac™ cneicrpa npoi/icxoAUT 
cneAyKDU4HM o6pa30M. 

HpoeKTop MapoK npoeuHpyeT cneunanbHO ccjDopMnpoBaHHbie n3o6pa>KeHWfl MapoK 
(cm. dpv\r. 5) bma 3 «ceicrop b Kpyre» Ha paAy>KHyK> o6onoMKy ma3a noA ymoM k onTHHecKOW oci/i 
npw6opa. Yron w paccTO*Hne Me>KAy KaHanaMM Bbi6paHbi TaKfiM o6pa30M, hto b hjiockoctm 
BXOAHoro 3paHKa npn6opa H3o6pa>KeHi/ifl cxoA*TCfl i/i o6pa3yK>T OKpy>KHOCTb c nepeKpecTi/ieM 
(cfDnr. 5 d). Ha paccTOAHn*x 6onbWi/ix n MeHbiunx Tpe6yeMoro 3Ta KapTMHa HapywaeTca (4)nr. 
5 c,e). Bbi6op yma Me>KAy KaHanaMi/i npoeicropa b nHTepBane ot 15 flo 60 0 o6ycnoBneH 
cneAyroiUMMH coo6pa>KeH!/iflMi/i: c yMeHbiueHneM yma naAaeT HyBCTBi/rrenbHOCTb HaBeAeHi/w, 
npi/i 6onbiuMX ymax - yMeHbtuaeTCfl pa6oHi/w Awana30H. 

06"beKTHB 21 BMAeoKaMepbi 20 ctpoht M3o6pa>KeHne ma3a nauneHTa Ha MaTpnue 
BMAeoKaMepbi (dpwr. 5 a). Hpn 3T0M cneKTpanbHbie xapaKTepucTMKM CBeTOAennTerifi 7c 
noAo6paHbi TaKUM o6pa30M, mto uncfcpaKpacHoe nsnyneHne cbstoamoaob noACBeTKn 
ycTpoCicTBa HacTpowKi/i npn6opa npoxoAUT nepe3 Hero 6e3 ocnaeneHM^, TorAa KaK M3nyHeHMe 
onopHoro ncTOMHMKa 1 m M3nyHeHMe bi/iahmoi"0 cneicrpa ot npoeicropa TecTOBbix KapTHH 
OTpa>KaeTCfi ot Hero noxiHOCTbio. no BWAy KapTi/iHbi iierKO onpeAen^Tb HanpaBneHwe 
CMemeHMH npn6opa A-n^ tomhoto BbicTaBJieHi/ia Tpe6yeMoro paccTO^HMH ao wccneAyeMoro 
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o6-beKTa (rna3a MenoBeKa). l/l3o6pa>KeHiie c BWAeoKaMepbi nepeflaeTC^ Ha mohhtop 

KOMnbhOTepa (hjim OTflenbHbiM BMfleoMOHMTop). ripn HacTpofiKe npM6opa onepaTop Ao6nBaeTcn 

coBMemeHMH w3o6pa>KeHMii MapoK ot o6ohx KananoB npoeKTopa, mto o6ecneMHBaeT 

BbicTaBneH^e pa6oMero paccTOflHi/ia ot npn6opa ao ma3a, n coBMemeHwe LieHTpa 3paMKa c 

qeHTpOM KOOpflMHaTHOM ceTKM, HaHeceHHOM Ha MOHHTOp. 

ripui pa6oTe ycTpoCicTBa HacTpoCkH b bhahmom CBeTe cBeTOAenuiTenb 7c Aon>KeH 6biTb 

nonynpo3paMHbiM, T.e. MacTHMHO nponycKaTb m oTpa>KaTb i/i3nyMeHne BMAHMoro cneKTpa. 

Ko3<t>4)i/iiJii/ieHT RsneHwn onpeAerifieTCfl OTHoctTrenbHoti oHepreTMMecKOM MyBCTBMTexibHOCTbK) 

cwcTeMbi HaBeAeH^H h n3MepeHna. 

npHMepoM peann3aLiHM cnoco6a HacTpoMKi/i a6eppoivieTpa MoweT aBXiflTbca onucaHi/ie 

KOHCTpyKU^M 3a?iBneHHoro ycnrpotfcTBa HacTpoMKM. 

PeanM3ai4M5R cnoco6a ui3MepeHt/m MewLiempoBoro v\ BepTeKCHoro paccroflHuii 

3 a kti jom ae*rcfl b cneAytomeM. 

Ana 3aAaHHM TOMHbix napaMeTpoB omkobom KoppeKunn Heo6xoAWMO 3HaHwe 
Me>KueHTpoBoro (paccTOfiHue Me>KAy ueHTpaMW 3paMKOB rna3a) n BepTeKCHoro (paccTOHHue ot 
BepuJUHbi poroBMi4bi ao hjiockoctm omkobom KoppeKUMUt) paccTOfiHUM. nocneAHee paccTOHHwe 
cfraKTi/HecKW onpeAeJineTCH paccroHHi/ieM (no rny6nHe) ot nepeHocnubi ao BepwwHbi 
poroBMMbi. B npn6ope wio>KeT 6biTb ucnonbsoBaH AaTMWK (onTHMecKi/iM, MHAyKquoHHbifi nnn 
mhom) nepeMemieHi/ifl KOopA^HaTHoro CTona npn6opa, no3Bon*K)U4Hi'i 3anoMMHaTb TpaeKTopuiK) 
KOopA^HaTHoro CToriUKa Ha kotopom ycTaHOBneH npi/i6op. TorAa, HaBOA* npw6op 
nocneAOBaTenbHo Ha uemp OAHoro ma3a, 3aTeM Ha nepeHocnuy n Ha LjeHTp BToporo ma3a, 
mo>kho onpeAenHTb Mewqem-poBoe v\ BepTeKCHoe paccroflHirffl. 

CucTewia ynpaBneHMfl npw6opoM coctout m KOMnbKDTepa, KOTopbiM o6ecnennBaeT 
o6pa6oTKy AaHHbix, BoccTaHaBJWBaa KapTy a6eppaunM, xpaHeHne AaHHbix h ynpaBnenwe 
npn6opoM no KOMaHAaM onepaTopa n Mi/iKponpoLieccopHoro KOHTponnepa. 

KoHCTpyKunjR n npuHMnn pa6oTbi ycTpoficTBa no II BapwaHTy (cm. c|Di/ir. 4) OTnuMaeTca 
Tewi, mto OAHa H3 nanHpu3ai4i/iOHHbix cocTaBii5RK)iAnx pacce^HHoro ceTMaTKofii H3nyMeHi/i*, 
KOTopoe nBnneicn npaicn/iMecKM Henonfipi/i30BaHHbiM, npoxoAUT Mepe3 non«pn3ai4MOHHbiM 
CBeTOAenMTenb 2 n nonaAaeT Ha AononHi/rreribHbii/i noriHpn3ai4noHHbM cBeTOAennTenb 24 n 
HeTBepTbBonHOByra nnacTHHKy 25. 3Ta nnacTHHa npeo6pa3yeT JiMHeCiHO nonflpM30BaHHoe 
i/i3nyHeHi/ie, BbiujeAiuee H3 CBeTOAennTena, b M3JiyMeHne c.KpyroBOui v\onnpma\i\AeiA. flanee 
n3nyHeHwe npoxoAUT Mepe3 TenecKonwMecKyK) cucTeMy c noBopoTHbiM 3epKanoM 26 vmv\ 
CBeTOAenuiTeneM. TenecKoni/NecKaa cucTeMa pacinnp^eT nynoK ao AnaiweTpa 30-60 mm, mto 
Heo6xoAHMO Arm 3anonHeHMsq anepTypbi aAanTi/iBHoro 3epKana 27. KoHCTpyKLii/m noAo6Hbix 
3epKan onwcaHa b cTaTbe: J. Christopher Dainty, Alexander V. Koryabin, Alexis V. Kudryashov 
«Low-Order Adaptive Deformable Mirror» Applied Optics, Vol. 37 Issue 21 P. 4663, (1998). 
3epKano no3Bon*eT KoppeKTupoBaTb cjDopMy oTpa>Ke h h oro ot Hero BonHOBoro cfrpom-a. Ilocne 
oTpa>KeHM5i ot 3epKana M3nyMeHMe npoxoA^T Mepe3 TenecKonnMecKyK) cucTeMy b o6paTHOM 



20 



HanpaBneHi/iH m nonaflaeT Ha HeTBepTbBonHOByK) nnacTUHKy. 3Aecb u^pKynnpHo 
non?ipM30BaHHoe i/i3nyneHue npeo6pa3ye*rcfl b ni/iHetiHO nonflpi/i30BaHHoe, npuneM Beicrop ero 
nonfipii3aL4WM opToroHaneH Beicropy non*pn3ai4i/M L43JiyMeHi/i* npoweALuero Mepe3 nnacTMHy 
npi/i nepBOM npoxofle. CooTBeTCTBeHHO sto H3nyneHne CBeTOflennTeneM 24 (HanpaBneHne 
BHM3) h nonaflaeT b TenecKonnnecKyK) CMCTeMy 8. 3Ta TenecKoni/iHecKa* cucTeivia Heo6xoflWMa 
Ana conp*>KeHi/m BXOflHoro 3paHKa npn6opa c nnocKocTbK) nnH30Boro pacTpa 9 flaTHMKa 

BOnHOBOrO Cf)pOHTa 10. flHH30BbiM paCTp (t>OpMMpyeT KapTMHy B BUfle CMCTeMbl CjDOKaJIbHblX 

n^TeH Ha MaTpnue CTaHflapTHoi?i P13C (npn6op c 3ap^flOBow cB*3bK)) t/mn KMOn 
(KOMnneMeHTapHbiw MeTano-oKCMflHbM nonynpoBOflHUK) KaMepbi (Hanpi/iMep Hitachi KPF-1) 
flaTMUKa (co3flaeT Ha6op i/i3o6pa>KeHn£i BnpTyanbHoro ncTOHHUKa). BbixoflHoCi curHan c 
MaTpuMbi nepeflaeTCfl b KOMnbKrrep, KOTopbitf BoccTaHaBnuiBaeT KapTy a6eppai4n£i w 
Bbipa6aTbiBaeT cuma/ibi ynpaBneHM* aji^ KOMneHcaTopa petfcpaKLini/1, ac™n\/iaTi/i3Ma 
(ccjDepoi4nnnHApHMecKHM Koppeicrop) \a KOMneHcaTopa a6eppaMi/iw Bbiciiinx nopaAKOB. 

npn6op no II BapnaHTy l/icnonHeHi/m TaiOKe coflep>KHT npoeicrop TecTOBbix KapTMH, 
KOTopbie M3o6pa>KaK?TC5R onTunecKHMM aneMem-aMH npn6opa Ha ceTMaTKe ma3a, npoxoflfl npi/i 
3tom Mepe3 ccjDepouwriMHAPuHecKMCi Koppeicrop (KOMneHcaTop pecjDpaKi4HM n acTi/irMaTi/i3Ma) v\ 
KOMneHcaTop a6eppaunCi Bbicuji/ix nop^AKOB. KoHCTpyKi_in* h npwHLti/in cjDyHKLiMOHnpoBaHU^ 
npoeKTopa TecTOBbix KapTHH npaKTMMecKn Te >Ke, mto h b npn6ope no I Bapi/iaHTy ero 
ncnojiHeHM^i. OAHaKO, b a^hhom BapnaHTe ycTpoficTBa npoeicropa TecTOBbix KapTMH nnH3a 11 
oAHOBpeMeHHO nsnnerca m o6iDeKTMBOM TecTOBbix KapTMH m BTopow nnH30M TenecKona, 
KOTopbiw conparaeT nnocKocTb aAanTHBHoro 3epKana 27 c nnocKOCTbK) 3pam<a ma3a, KpoMe 
Toro, HeT Heo6xoAHMOCTM B npnivieHeHMM AonojiHMTejibHofii M3o6pa>KaK)Li4ePi cucTeMbi, 
nocKonbKy AOCTynHa AonojiHUTenbHa* nnocKocTb n3o6pa>KeHHa (conpfl>KeHHafl c ceTHaTKow). B 
OTOM cnynae caMa TecTOBaa KapTi/ma 12 MO>KeT 6biTb pa3MemeHa Ha noABn>KHoPi nnaTcfropMe. 
CMemeHne nnaTcfcopMbi aoji>kho o6ecneMMBaTb tot >Ke A^anasoH AononHMTenbHofi 
pecfDpaKi4MH b ycTpoCicTBe. Ha BepxHeM npeAene octpotbi 3peHHfl bo3mo>kho npoBeAeHne 
tomhom noACTpoCiKH acTi/invioKoppeicrpa, KOMneHcaTopa pecjDpaKMMM v\ cfcopMbi aAanTHBHoro 
3epKana. McnbrryeMbifr WMeeT B03MO>KHOCTb ynpaBJiHTb bhochmom KoppeKqueCi, AoSwBaficb 
HannynujeM b cy6*beKTHBHOM cMbicne octpoth 3peHWH. ycTaHOBneHHbie 3HaHeHMfl 
KOMneHcaTopa pec^paKUiHH, acTi/irMOKoppeicropa \a <£opMa aAanTHBHro 3epKana MoryT 6biTb 
ncnonb30BaHbi Rnn npon3BOACTBa KOHTaKTHbix J1MH3, omkobom KoppeKLiMH mjii/1 npn npoBeAeHMM 
pec^paKLinoHHbix onepai4MM. Koppeicrop aGeppaunw bhcluhx nop^A^oB (aAanTHBHoe 3epKano) 
MO>KeT 6biTb Mcnonb30BaH AJ1* reHepai4MM cnyna^Hbix, MeH^touJinxc^ bo BpeMeHM c}Da30Bbix 
ncKa>KeHHM, hto nenaer HeB03Mo>KHbiM a kko m o Aa uy\ \o rna3a Ha TecTOBOM KapTWHe w npwBOAMT 
k paccna6neHHKD MbiiiiM, Bbi3biBaKDinnx aKKOMOAai4HK). 

B BapnaHTe II 3aflBneHHoro M3o6peTeHH5i npwcyTCTByeT aHanornMHas^ cucTewia 
BHyTpeHHew KannepoBKM, KOTopa^ cny>KMT a^^ HaMaribHoi?! ycTaHOBKH m KOMneHcaTopa 
a6eppai4nfi Bbicujux nop^AKOB b «HyneBoe» nono>KeHne. 3Ta >Ke cucTeMa ncnonb3yeTca A-na 



21 



W3MepeHHfi npocfDi/ina Koppeiaopa aQeppauyiih Bbicmux nopfiflKOB npw flocTn>KeHi/in HaiinyHUjew 

Cy6lDeKTHBHOCl OCTpOTbl 3peHl/m pyMHbIM \AH\A aBTOMaTHHeCKUM MeTOflOM. 

TaKUM o6pa30M, n3jio>KeHHbie Bbiuie CBefleHMJi noKa3biBaK)T, mto npn ncnonb30BaHi/in 
3aHBneHHOM rpynnbi M3o6peTeHHM BbinonHeHa cneflyHDLLia^ coBOKynHOCTb ycnoBnw: 

- cpeflCTBO, BonnoU4aK)U4ee 3a^BneHHoe H3o6peTeHue npn ero ocyuiecTBneHnn b o6omx 
BapnaHTax ncnonHeHu^, npeflHa3HaneHo fln* i/icnoj-ib30BaHWfl b MeflMUUHCKoPi 
npoMbiLuneHHocTM, a wvieHHO npoM3BOAHTb aBTOMaTMHecKoe H3MepeHne a6eppai4nfi 
HenoBenecKoro ma3a m onpeflen^Tb cy6*beKTHBHyK) ocTpoTy 3peHn* c oflHOBpeMeHHbiM 
noA6opoM HannyHiuew ccjDepoLinnnHflpwMecKOM KoppeKqun, nccneflOBaTb BnnaHwe a6eppai4i/ifi 
Bbicujux nop^AKOB Ha cy6*beKTHBHyio ocTpoTy 3peHn* m npoM3BOAMTb npomo3 pe3yjibTaTOB 
KoppeKL(nui 3peHi/m; 

- A-tih 3aHBneHHOM rpynnbi n3o6peTeHMM b tom bma©, KaK oHa oxapaKTepusoBaHa b 
He3aBMCMMbix nyHKTax n3no>KeHHOM cfropMynbi i/i3o6peTeHi/ifl, noATBep>KA6Ha B03M0>KH0CTb ero 
ocymecTBrieH^ c noMombK) BbiweonncaHHbix b 3a*BKe v\rw\ n3BecTHbix ao f\ajt>\ npnopnTeTa 

CpeACTB M MeTOflOB. 

CneAOBaTeribHo, 3aflBneHHafl rpynna n3o6peTeHnw cooTBeTCTByeT yanoBHK) 
«npoMbiiuneHHa5R npi/iMeHi/tM0CTb». 
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a>opMynA 

1. Oc^TaribMonomMecKMii npn6op f\nn i/i3MepeHi/ifl a6eppai4Mii HenoBenecKoro 
ma3a, coAep>KaLi4HM TOMeHHbifi hctohhuk CBeTa, KOTopbiw npoeKTupyeTC* Ha ceTnaTKy rna3a h 
co3AaeT Ha Hew BwpTyanbHbiw hctomhmk, i/i3nyMeHne KOToporo paccei/iBaeTca ceTMaTKOw, 
npoxoflMT Mepe3 onTHMecKne cucTeMbi rna3a, npwo6peTafi npn gtom c|Da30ByK) MOflyjifiLiMK), 
cooTBeTCTByKDLMyio cyMMapHbiM onTMHecKMM aeeppaun^M rna3a, cucTeMy yi3MepeHHfl cfropMbi 
BonHOBoro cjDpoHTa BbiLuefliuero M3 ma3a i/i3nyHeHWfl b bha© flaTMUKa BoriHOBoro cfcpoHTa, 
BbixoflHoCi ci/iman c KOToporo nocTynaeT b cucTeMy ynpaBneHi/ia np^6opoM, oTJiMMaKDiuinMC^ 
TeM, mto npn6op AonoJiHi/rreribHO coAepwi/rr pacnono>KeHHyK) Me>Kfly HenoBenecKMM ma30M w 
cMCTeivioM \A3w\epen\A9\ CMCTewiy KOMneHcai_inn aeeppaLiufi, nepe3 KOTOpyjo npoxoflMT 
Bbiujefliiiee m rna3a n3nyHeHne cnpoeMi/ipoBaHHoro Ha ceTHaTKy ma3a Bi/ipTyanbHoro 
HCTOHHUKa, cocTOfiLLjyKD M3 KOMneHcaTopa pecjDpaKi4HM, npeflHa3HaMeHHoro f\na ynpaBneHi/m 
cjDOKycnpoBKoii paccefiHHoro ceTHaTKOM n3JiyHeHiifl, \a pacnono>KeHHoro b nnocKOCTW 
H3o6pa>KeHM^ spaMKa ma3a KOMneHcaTopa acTnrMaTW3Ma, npoeKTop TecTOBbix KapTHH, 
KOTopbiM coBMecTHO c KOMneHcaTopoM pecjDpaKUMn m acTnrMaTH3Ma o6ecneMMBaeT 
npoeunpoBaHne i^3o6pa>KeHH^ TecTOBOM KapTMHbi Ha ceTHaTKe rna3a 

2. YcTpotfcTBO no n. 1, oTnymaFomiee TeM, hto cucTeivia i/i3MepeHwn cfcopMbi 
BonHOBoro cfcpoHTa BbiuueALuero m ma3a wsnyHeHUfl npeACTaBnaeT co6om asthmk BonHOBoro 
cfcpoHTa Tuna LLIaKa-rapTMaHa, 

3. YcTpoCiCTBO no nn. 1-2, OTnunaioixiee TeM, hto KOMneHcaTop pecfcpaKLinw 
coctomt H3 pacnanoweHHbix Me>KAy AByM* nwHzauw noABM>KHo£i npn3Mbi m A^xpownHoro 
3epKana, KOTopoe oAHOBpeMeHHO ABrmeTC* cBeTOAeni/rreneM Ann ycrpoiicTBa HacTpoMKM 
npn6opa 

4. YcTpoCicTBO no nn. 1-3, OTni/NaKuqeeca Tewi, mto KOMneHcaTop acTnrMaTH3Ma 
coctomt M3 napbi pacnono>KeHHbix nocneAOBaTenbHO i/i He3aBncwMo BpaLAaramHxea BOKpyr ero 

OnTHHeCKOM OCW UHnMHAPHHeCKHX W1H TOpt/lHeC|tt1X J1WH3 pa3Hb!X 3H3K0B M CUCTeMbl TOHHOrO 

BbiCTaBneHUH HaHanbHoro yma nx noBopoTa, 

5. ycTpowcTBO no nn. 1-4, oTrwHatoLneecfi TeM, hto oho AononHMTenbHO 
coAep>KMT ycTpowcTBO HacTpofiKH, o6ecneHMBaK)Luiee BbicTaBneHne pa6onero paccTOflHi/ia ot 
npn6opa ao ma3a 

6. ycTpoficTBO no n. 5, OTJinHaKDwiee TeM, ycTpowcTBO HacTpofiKM npn6opa 
BKJiKDHaeT cucTeMy npoeLifipoBaHwa H3o6pa>KeHi/iFi MapoK Ha paAy>KHyK> o6anoHKy rna3a 
nauineHTa b bha© npoeiaopa MapoK c AByM* HAeHTMHHbiMM KaHanaMM c i/icTOHHMKaMi/i ero 
noACBeTKM, cucTeMy BM3yaJibHoro Ha6nK)A6HMn 3a B3anMHbiM pacnono>KeHMeM npoeunpyeMbix 
M3o6pa>KeHnui MapoK Ha ma3 nauneHTa c uenbK) onpeAeneHHfl HanpaBxieHM^ nepeMeuieHMfi 
npn6opa a^ BbiCTaBneHH* Tpe6yeMoro paccTOHHun ot npn6opa ao ma3a nauneHTa, 
onTunecKan ocb KOTopoii pacnono>KeHa Me>KAy HanpaBneH^Min npoeunpoBaHUfi n3o6pa>KeHHii 
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MapoK m coBnaAaeT c omrnHecKow ocbfo npuSopa v\ cucrreMy TpexMepHoro nepeMemeHi/ia 
npn6opa n/i/mt/i ma3a naLineHTa, 

7. YcTpowcTBo no nn. 5-6, OTnuHaKDineeca TeM, hto cucTeMa npoeqiipoBaHHfl 
ycTpowcTBa HacTpoCiKM npn6opa npeACTaBrmeT co6ow flsa npoeKTopa unw npoeicrop MapoK c 

AByMfl MfleHTUHHblMM KaHaJiaMl/I, pacnonO>KeHHblMM CUMMBTpMHHO OTHOCHTeJIbHO OnTHMeCKOM 

ocn npi/i6opa nofl ymoM k HePi m Ha paccroflHi/iH ot Hee TaKi/iM o6pa30M, hto b nnocKocTM 
BXOAHoro 3paHKa npn6opa npn ero Tpe6yeMoi?i HacTpofiKe npoequpyewibie Ha pafly>KHyK) 
o6onoHKy rna3a H3o6pa>KeHHfl ofli/iHaKOBbix m cuiMMeTpuHHbix OTHoewtenbHO BepTMKanbHOM 
ocn npM6opa MapoK cxoA*TCfl, o6pa3ya OKpy>KHocTb c nepeKpecTneM 

8. YcTpoCiCTBo no nn. 5-7, OTnuHaKDLueec* TeM, hto Ka>Kflafl MapKa cucTeMbi 
npoeui/ipoBaHi/ia ycTpoficTBa HacTpotiKi/i npi/i6opa HMeeT bma ceKTopa b Kpyre 

9. YcTpoMCTBo no nn. 5-8, o-mi/iHaiotneecfl TeM, hto b ycTpoMCTBe HacTpowKM 
npw6opa aha noACBeTKM ma3a nai4neHTa i/icno.nb3yfOTCfl i/ictohhwkm MHcjDpaKpacHoro 

M3JiyHeHM« 

10. YcTpowcTBo no nn, 5-9, OTJiMHatomeecfl TeM, hto a^ noBbiuieHHfl pe3KOCTW 
H3o6pa>KeHH?» npoeicrop MapoK cucTeMbi npoeinwpoBaHi/ifl ycTpoPicTBa HacTpowKM npw6opa 
BbinojiHeH b bma© TeneqeHTpMHecKOM npoeKMMOHHoCi cucTeMbi, o6naAaK>mew 6ojibiuoM 
rny6wHOM pe3KocTM, a MapKy b npoeiaope pacnonaraKDT HaicnoHHo 

11. YcTpoCicTBO no nn. 1-10, OTni/Naromeecfl TeM, hto CMCTeMa ynpaBneHM* 
npn6opoM, cocTo^maa W3 KOMnbKDTepa, KOTopbiw o6ecneHMBaeT o6pa6oTKy A^HHbix, 
BoccTaHaBriHBafl KapTy aeeppaMiw, xpaHeHi/ie a^hhhx i/i ynpaBneHne npn6opoM no KOMaHAaM 
onepaTopa, BKntonaeT AonoriHUTenbHO MUKponpoueccopHbiw Kompormep 

12. YcTpoCicTBO no nn. 1-11, oTj-MHaromeecfl TeM, hto oho AonoxiHUTexibHO 
C0Aep>KWT BCTpoeHHyro cucTeMy aBTOKann6poBKM c Bi/ipTyanbHbiM hctohhukom CBeTa b 
KanecTBe TecTOBoro aneMeHTa, no3BonflK)U4yK) tohho i/i3Mep5rrb TeKyuLjuw npocfcmib KoppeKUMM 

13. 0<t>TanbMoriorMHecKMM npn6op p,na H3MepeHMa aOeppaqnw HenoBenecKoro 
ma3a, coAepwaaiHfi TonenHbiii hctohhmk CBeTa, KOTopbiM npoeicrnpyeTC^ Ha ceTHaTKy rna3a m 
co3AaeT Ha Hew BnpTyanbHbiti hctohhhk, M3nyHeHwe KOToporo paccenBaeTca ceTHaTKOM, 
npoxoAWT nepe3 onTunecKwe cucTeMbi rna3a, npwo6peTafl npn 3tom cfc>a30ByK) MOAyrmunio, 
cooTBeTCTByHDinyio cyMMapHbiM onTMnecKUM a6eppai4n^iM ma3a, cucTeMy n3MepeHMfl cfcopMbi 
BonHOBoro cjopoHTa BbiLueALuero m masa i/isnyneHUfl b bha© A^THMKa BonHOBoro cfcpoHTa, 
BbixoAHOM cwman c KOToporo nocTynaeT b cucTeMy ynpaBJieHi/ifl npn6opoM, OTnuHaHDLquCicn 
TeM, hto npn6op AononHHTenbHO coAep>KHT pacnono>KeHHyK) Me>KAy nenoBenecKUM ma30M v\ 
cucTeMoti M3MepeHHfl ci/icTeMy KOMneHcaLinn a6eppai4Mi?i, nepe3 KOTopyio npoxoA^T 
BbiiueALuee H3 ma3a M3nyHeHne cnpoeuMpoBaHHoro Ha ceTHaTKy ma3a BnpTyaribHoro 
ncTOHHMKa, cocTo^iAyjo M3 KOMneHcaTopa pecfcpaKLii/in, npeAHa3HaneHHoro a^ ynpaBneHMjR 
4DOKycMpoBKOM pacce^HHoro ceTHaTKOM H3nyHeHMfi, pacnono>KeHHoro b nnocKOCTM 
n3o6pa>KeHM^ 3panKa ma3a KOMneHcaTopa acTnrMaTW3Ma m KOMneHcaTopa Bbiciunx 
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a6eppai4MM, npoefcrop TecTOBbix KapTHH, KOTopbiii coBMecTHO c KOMneHcaTopawin pectDpaKLiMM, 
ac™riviaTM3Ma m BbicwMx a6eppai4MM o6ecneHMBaeT npoeunpoBaHne M3o6pa>KeHMfl TecTOBOM 
KapTUHbi Ha ceTMaTKe ma3a 

14. YcTpofiCTBO no n. 13, OTni/iMatomee Tewi, hto cucTeMa M3MepeHMfl <$>opMbi 
BoriHOBoro cfDpoHTa BbiuueflLuero us ma3a M3nyneHMfl npeACTaBrmeT co6om asthmk BonHOBoro 
cjDpoHTa Tuna LllaKa-rapTMaHa, 

15. YcTpoPicTBO no nn. 13-14, oxni/iHaioLuee TeM, hto KOMneHcaTOp pecjDpaKLjMM 
coctomt H3 pacnono>KeHHb!X Me>Kfly AByM* nnH3aMM noABM>KHOM npui3Mbi m A^xpoMHHoro 
3epKana, KOTopoe oflHOBpeivieHHO ABrmeTca CBeTOflennTeneM f\r\n ycTpoficTBa HacTpoMKM 
npuSopa 

16. YcTppMCTBO no nn. 13-15, oTJiMHaHDUueec* TeM, mto KOMneHcarop 
acTnrMaTM3Ma coctomt M3 napbi pacnono>KeHHbix nocneflOBaTenbHo m He3aBwcMwio 
BpauiaKDUiMXc^ BOKpyr ero onTunecKofi ocm qnnnHflpuMecKMX nnn Topi/inecKMX nnH3 pa3Hbix 
3H3K0B m cucTeMbi TOHHoro BbicTaBJieHHfl HananbHoro yrna mx noBopoTa, 

17. YcTpoi^CTBO no nn. 13-16, ornMHajomeeca TeM, hto oho flononHMTenbHO 
coflep>Ki4T ycTpowcTBo HacTpowKM, o6ecneHMBaioLLJiee BbiCTaBneH^e pa6onero paccToaHMH ot 
npn6opa flo rna3a 

18. YcTpowcTBO no n. 17, oTJ-iMHaJomee TeM, ycTpowcTBO HacTpoMKM npn6opa 
BKnrcmaeT cucTewiy npoeunpoBaHMH M3o6pa>KeHMH MapoK Ha paAy>KHyio o6onoHKy ma3a 
natineHTa b bma® npoeicropa MapoK c AByivm MAeHTHMHbiMn KaHanaMM c ncTOMHUKaMi/i ero 
noACBeTKH, cucTeiviy BMsyanbHoro Ha6nK)AeHMfi 3a B3anMHbiM pacnono>KeHMeM npoeunpyeMbix 
M3o6pa>KeHnCi MapoK Ha ma3 naqneHTa c uenbK) onpeAeneHM* HanpaBJieHMfl nepeMeLAeHM* 
npn6opa a^h BbicTaB/ieHM^ Tpe6yeMoro paccTOAHMH ot npn6opa ao rnasa naL|neHTa, 
onTMHecKafl ocb KOTopofi pacnono>KeHa Me>KAy HanpaBJieHn^MH npoeuwpoBaHi/ifl n3o6pa>KeHHM 
MapoK v\ coBnaAaeT c onTMHecKow ocbio npn6opa n cmcTewiy TpexMepHoro nepeMemeHMH 
npn6opa m/mjim masa nauneHTa, 

19. ycTpowcTBo no nn. 17-18, omHHaJomeecfl TeM, hto cwcTeMa npoeuMpoBaHMfl 
ycTpowcTBa HacTpotiKM npn6opa npeACTaBrmeT co6om ABa npoeicropa nnn npoeicrop MapoK c 

AByM« MAeHTUHHblMH KaHanaMM, pacnOnO>KeHHblMM CMMMeTpMHHO OTHOCMTenbHO OnTMHeCKOM 

ocm npn6opa noA ymowi k Hew m Ha paccTO^HMM ot Hee TaKMM o6pa30M, hto b nnocKOCTM 
BXOAHoro 3paHKa npn6opa npn ero Tpe6yeMOM HacrpotiKe npoeunpyeMbie Ha paAy>KHyK) 

060X10HKy ma3a M306pa>KeHMfl OAMHaKOBblX M CMMMeTpMHHblX OTHOCMTeJIbHO BepTMKaJIbHOM 

ocm npM6opa MapoK cxoAflTca, o6pa3yfl 0Kpy>KH0CTb c nepeKpecTMewi 

20. ycTpoMCTBO no nn. 17-19, OT/iMHajoLneeca TeM, hto Ka>KAa* MapKa CMCTeMbi 
npoei4MpoBaHM5R ycTpoMCTBa HacTpoMKM npM6opa MMeeT bma ceicropa b Kpyre 

21. ycTpoMCTBO no nn. 17-20, OTriMHarameec^ Tewi, hto b ycTpOMCTBe HacTpoMKM 
npMSopa a^^ noACBeTKM rna3a nai4MeHTa Mcnoiib3yK)TC5i mctohhmkm MHc|)paKpacHoro 
M3nyneHMfi 




22. YcTpoficTBo no nn. 17-21, omnHaKDULieec^ TeM, mto fljia noBbnueHM^ pe3KocTM 
M3o6pa>KeHH^ npoeKTop MapoK cucTeMbi npoeLinpoBaHi/ia ycTpowcTBa HacTpotiKw npn6opa 
BbinonHeH b BMfle TeneLieHTpuMecKOM npoeKm/ioHHofi cucTeMbi, o6naflaK>mefi 6onbinoM 
my6nHoii pe3KocTH, a MapKy b npoeicrope pacnonaraioT HaKnoHHo 

23. YcTppMCTBO no nn. 13-22, omHHaioLneecfl TeM, mto cwcTeMa ynpaBneHi/ia 
npw6opoM, cocTo^man 113 KOMnbKrrepa, KOTopbiw o6ecnem/iBaeT o6pa6oTKy aaHHbix, 
BoccTaHaBJiMBa5i KapTy a6eppaL4HM, xpaHeHi/ie flaHHbix h ynpaBneHne npi/i6opoM no KOMaHflawi 
onepaTopa, BKntonaeT flononHirrenbHo MHKponpoi_|eccopHbiM KOHTponnep 

24. YcTpoMCTBo no nn. 13-23, OTJU/inaioineecfl T6M, hto oho flonoriHUTenbHO 
coflep>KHT BCTpoeHHyK) cucTeiviy aBTOKann6poBKM c BMpTyanbHbiM mctohhmkom CBeTa b 
KanecTBe TecTOBoro aneMeHTa, no3Bon5RK)inyip tohho M3Mep^Tb TeKymnw npocfcwnb KoppeKMMW 

25. YcTpowcTBo HacTpoMKH ocfcTaribMonoraHecKoro npn6opa, BKntonaiomee 
cwcTeMy npoequpoBaHM^ M3o6pa>KeHM5i MapoK Ha ma3 nauineHTa c ncTOHHUKaMM ero 
noflCBeTKM, cucTeiviy BM3yanbHoro Ha6nK)fleHMfl 3a B3anMHbiM pacnonoweHweM npoeuwpyeMbix 
n3o6pa>KeHMfi MapoK Ha rna3 nauneHTa c LiexibK) onpefleneHUfi HanpaB/ieHii* nepeMemeHti* 
npn6opa flji* BbicTaBneHfm Tpe6yeMoro paccrroflHUfl ot npn6opa flo ma3a naqneHTa, 
onTMHecKafl ocb KOTopow pacnonoweHa wie>Kfly HanpaBneHM^MM npoeuHpoBaHwa M3o6pa>KeHMM 
MapoK n coBnaflaeT c onTunecKOM ocbK> npn6opa, cHCTeMy TpexMepHoro nepeMemeHM« 
npi/i6opa, OTJii/iHaromeecfl TeM, hto cncTeMa npoei4npoBaHna npeflCTaBnneT co6oti flBa 
npoeiaopa v\nv\ npoeicrop MapoK c flByMfl HfleHTMMHbiMM KaHanawin, pacnonoKeHHbiMW 
cMMMeTpuHHo -oTHOcnTenbHO onTHHecKofi ocu npw6opa nofl ymoM k Hew w Ha paccTOflHiw ot 
Hee TaKMM o6pa30M, hto b njiocKocTM BxoflHoro 3paHKa npn6opa npn ero TpeGyewioii 
HacTpofiKe npoeunpyeMbie Ha pafly>KHyK) o6onoHKy rna3a i/i3o6pa>KeHHfl oflWHaKOBbix m 

CMMMeTpMMHblX OTHOCWTeJIbHO BepTMKanbHOM OCM npil6opa M306pa>KeHMH MapOK CXOflflTCfl, 

o6pa3ya OKpy>KHOCTb c nepeKpecTnewi 

26. YcTpoCicTBo no n. 19, oTnuMahoiueeca TeM, hto Ka>Kflafl MapKa WMeeT bma 
ceicropa b Kpyre 

27. YcTpoCicTBo no nn. 19-20, OTJiHHaHDineecfl TeM, hto rh* noflCBeTKM ma3a 
nau^eHTa ncnonb3yK>TCfl hctohhmkm HHcjDpaKpacHoro n3nyneHM5R 

28. YcTpowcTBO no nn. 19-21, OTj-MHaromeec* TeM, hto arm noBbiweHMfl pe3KOCTi/i 
M3o6pa>KeHMfi b KanecTBe npoeiaopa MapoK i/icnonb3yeTCfi Tenei4eHTpnHecKa« npoeKquoHHasi 
cucTeMa, o6naflaK>u4a5R 6oribUJOM rny6MHow pe3Koc™, a MapKa b npoeicrope MMeeT HaKnoHHoe 
pacnono>KeHne 

29. . Cnoco6 HacTpoMKM ocfcrraribMonon/iHecKoro npn6opa c Ljenbio BbicTaBJieHwa 
Tpe6yeMoro paccTOAHi/m ot npn6opa flo ma3a nauineHTa nyTeM noflCBeTKi/i rnasa, 
npoei4npoBaHMfi H3o6pa>KeHi/m MapoK Ha ma3 nai_|i/ieHTa, BH3yanbHoro Ha6nfOfleHna 3a 
B3anMHbiM pacnonoweHi/ieM npoeunpyeMbix M3o6pa>KeHnfi MapoK m TpexMepHoro 



4 



Hmm^ dew 

nepeMemeHH* npn6opa, OTJii/iHarouii/ificfl Tewi, hto naoOpaweHUfl MapoK npoeLii/ipyKrr Ha 
pafly>KHyK> o6anom<y ma3a. 
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A6eppoMeTp c cucTeMOM TecTHpoBaHHfl 
OCTpOTbl 3peHna (BapnaHTbi), 
ycTpoiicTBO \a cnoco6 ero HacTpotiKM 




Our. 5 



A6eppoMeTp c cucTeMOM TecTupoBaHna 
OCTpOTbl 3peHHfl (BapnaHTbi), 
ycTpowcTBO m cnoco6 ero HacTpoftKM 




Our. 6 



A6eppoMeTp c CHCTeMofi TecTwpoBaHMfl 
OCTpOTbl 3peHMH (BapnaHTbi), 
ydpoMCTBo n cnoco6 ero HacTpoiiKM 




Our. 7 



PEOEPAT 



Tpynna H3o6peTeHi/ifi «A6eppoMeTp c cucTeMofi TecTupoBaHna ocipoTbi 3peHi/ia 
(BapwaHTbi), ycTpoMCTBO \a cnoco6 ero HacTpofiKK>> npeAHa3HaneHa nnn i/icnonb30BaHHfl b 
MeAMMUHCKOM KnMHMMecKOM npaKTUKe ajih aBTOMaTMMecKoro i/i3MepeHWfl a6eppaL4ntfi 
MenoBenecKoro ma3a, onpeAeneHHfl cy6*beKTHBHoii ocrrpoTbi 3peHi/m c oflHOBpeMeHHbiM 
noA6opoM HannyHLuew ccjDepoLjuriMHApuHecKOM KoppeKLiun, nccneAOBaHi/m bjim^huh 
a6eppaL4i/ifi bhcluhx nop^AKOB Ha cye-beKTHBHyto ocTpoTy 3peHna w nporH03i/ipoBaHna 
pe3ynbTaTOB KoppeKi4Hn 3peHHfl. ASeppoMeTp coa©P>kht TOMeMHbiM mctohhuk CBeTa, kotophm 
npoeKTi/ipye-rca Ha ceTMaTKy ma3a h cosAaeT Ha Heft BnpTyanbHbiw hctomhmk, M3nyHeHne 
KOToporo pacceuBaeTca ceTHaTKOM, npoxoAUT nepe3 onTMMecKne cwcTeMbi ma3a, npno6peTaa 
npt/i 3tom <4Da30ByK) MOAynflLiMK), cooTBeTCTByKDinyK) cyMMapHbiM onTHHecKUM a6eppaqnHM 
ma3a, CMCTeMy H3MepeHi/i* cjDopMbi BonHOBoro cfcpoHTa BbiujeALuero H3 rna3a mnyveHwn b 
bma© AaTMMKa BonHOBoro 4>poHTa, BbixoAHOM cuman c KOToporo nocTynaeT b cucTeMy 
ynpaBJieHnsq npn6opoM, pacnono>KeHHyK) Me>KAy HenoBenecKUM masoM h ci/icTeMofi 
i/i3MepeHHfl cucTeMy KOMneHcai4HH a6eppai4MM, nepe3 KOTopyto npoxoAUT BbiLueAUiee 1/13 ma3a 
H3JiyMeHi/ie cnpoeMnpoBaHHoro Ha ceTnaTKy ma3a BnpTyaribHoro ncTOMHUKa, \a npoeicrop 
TecTOBbix KapTHH, o6ecneMi/iBaK)LAi/iii npoeunpoBaHne n3o6pa>KeHi/m TecTOBoft KapTWHbi Ha 
ceTnaTKe ma3a. B nacTHbix cnyMaax wcnoriHeHi/m a6eppoivieTp AononHHTenbHo coa©P>kmt 
cucTewiy HacrpoMKM, aBTOKann6poBKM t/i caMOTecTHpoBaHn^i, a cucTeMa ynpaBneHi/ia 
a6eppoMeTpoM MO>KeT 6biTb AononHeHa MUKponpomeccopHbiM KOHTponnepoM. Cnoco6 
HacTpowKw a6eppoMeTpa 3aKriK)HaeTCfl b BbiCTaBneHna Tpe6yeMoro paccTo*Hi/m ot npuSopa 
AO ma3a namieHTa nyTeM noACBeTKw rna3a, npoem/ipoBaHi/m i/i3o6pa>KeHua MapoK Ha 
paAy>KHy*o o6onoMKy rna3a nauii/ieHTa, BH3yaxibHoro .Ha6nK)AeHHfl 3a B3ai/iMHbiM 
pacnono>KeHneM npoei4npyeMbix M3o6pa>KeHnii MapoK v\ TpexMepHoro nepeMewieHHi/i npn6opa 
v\lv\nv\ rna3a oth o cuTen b h o npn6opa. 



